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Al Roth on the making of animated commercials. 


Are your graphics too flat? 
We begin a practical series on 3D. 
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А Paradigm too far 


Jim Cooling pleas for good, simple English in computing articles. 


Last August, .EXE published an article by John Daniels concern- 
ing OOP and C++, One reader, R.M. Coleman, was sufficiently 
agitated by this to write to the Editor. The issue? No, not OOP, not 
even С++, but the use of the word ‘paridigm’ (sic). Now, Mr 
Coleman’s criticism of the use of obscure and misspelled words (it 
should have been paradigm) seemed very reasonable to me. That 
might have been the end of it - except for the put-down tone of 
the Editor's reply. My long-term irritation 
at the abuse of the English language by 
computer specialists finally boiled over. 
Hence this article. 

The seeds of my annoyance were 
planted many years ago when I taught 
myself Coral 66 from a compiler manual. 
For sheer dullness, verbosity and incom- 
prehensibility this document was 
matched only by the literary section of 
the Sunday Times. It induced symptoms 
akin to Guinness fatigue after a long = 
weekend in Dublin. I soon discovered X 
that such language was the norm, not the 
exception, in computing science. New 
words entered my vocabulary: denota- 
tional semantics, orthogonal design, in- 
stantiation, paramodulation. Many were ^X 
undefined in either the Oxford Refer- + 
ence Dictionary or the Oxford Diction- 
ary of Computer Science. But that didn't 
seem to inhibit their use. And then, a few 
years ago, came the crackerjack of them 
all, the paradigm. This, which is defined 
in the OED, is one of the most abused 
words in computer science. The diction- 
ary says it is a noun. I have seen it used 
- frequently out of context - as an adjec- 
tive and an adverb. If it doesn't go out of 
fashion soon, it's sure to be verbed. 

Before we continue with the paradigm 
saga, a brief digression. How have we 
got into this sorry state of affairs? There 
are (at least) three identifiable reasons for the increased use of 
mind-numbing computerese: 

The cultural influence of 'good' literature. 

The wish by writers to demonstrate their superior intellect to 

the reader. 

Тһе ceaseless quest for academic respectability. 

Consider the first point. What is our definition of a ‘good’ text? 
Well, in our business, it is one which should convey information 
clearly, simply and accurately. It is a bonus if it is also entertaining. 
Can we say the same about, for instance, 5075 and Lovers It may 
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be entertaining (subjective); but it certainly doesn't meet our other 
criteria, But then it was never meant to - the rules of classical 
literature are inappropriate for technical literature. 

But there are plenty of pedantic bores about, just waiting to call 
us to heel if we dare to use good, clear ordinary words. Consider 
the following quotations from a recent national newspaper article 
entitled 'Debasing print to cater for idiots’, ‘This demeaning of the 
text is endemic in publishing ... to lower 
the level of discourse to the public’s pres- 
umed ability to absorb іс... no one talked 
about what magazines have traditionally 
done, which is to educate their readers.’ 
Shades of Lord Reith. Would you believe 
that the author was referring to the maga- 
zine business? Attitudes like this pervade 
the senior strata of science and engineer- 
ing. No wonder so many technical articles 
are written in a turgid style. 

The second point - showing off - is 
y nothing new. It used to be almost en- 
demic in British text books, though things 
have improved in recent years, The atti- 
tude of such authors was summed up 
beautifully by Nicholas Bagnell: ‘Now it 
is as though critics were somehow reluc- 
tant to praise lucidity, which is perhaps 
only human. To say that a novel is to be 
commended because the common 
reader can understand it is a dangerous 
- admission for those who earn their livings 
by explaining the otherwise inexplicable. 
There is no mileage in it. A fancy adjective 
helps restore dignity and maintain mys- 
tique, as a wig may disguise an all-too- 
human judge.’ 

And what of academic respectability? 
You've heard the old phrase ‘publish or 
perish’. This is even more true today, with 
the advent of regular reviews and assess- 
ment of the research performance in the 
higher education system. To have a paper accepted for publication 
by a learned journal, certain criteria must be met. Clarity of pres- 
entation and comprehensibility appear not to be among these 
criteria. If they were, you might realise that the subject under 
discussion is not so difficult after all. Cynicism? Perhaps, but just 
have a look through some issues of software transactions and 
proceedings. 

Back to the paradigm. My working dictionary (Oxford Refer- 
ence) defines it as ‘an example or pattern, especially of the inflex- 
ions of a noun, verb etc.’ But its use has gone well beyond this 
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fairly simple definition. How about (from a book review) ‘now that 
he is dead, the career begins to look like a paradigm.’ You what 
A couple of book titles: ‘Paradigms Lost’ and, closer to home, ‘The 
Book Paradigm for Improved Maintenance’, which is defined as ‘a 
typographic arrangement of source code that serves as an efficient 
form of information organization and presentation.’ 

A special mention for a published article entitled ‘A Composi- 
tional Approach to Multiparadigm Programming’. The journal con- 
cerned printed a letter commenting on the piece, which ended: 
‘Let’s stop applying techno-babble to common-sense engineering 
practice with the apparent goal of making it inaccessible to the 
practitioner.’ Quite so. The author's reply was either beautifully 
tongue-in-cheek, or it showed a complete loss of contact with 
reality. Quote: “Тһе article also explores the conditions under 
which single-paradigm validation operations (algorithmic analysis, 
verification, and testing of single-paradigm programs in isolation) 
retain their meaning in a multi-paradigm setting." 

What are the consequences of this verbal posturing? First, it sets 
upa barrier between the academic (mainly theoretical) community 
and the rest of the software fraternity. It impedes progress because 
practitioners either (a) don't read rescarch-oriented journals (they 
find them a great turn-off), or (b) do read such journals but can't 
understand the contents. 

Second, it creates a barrier between developers of software and 
users. The consequences of this should not be underestimated. In 
a recent article, Anthony Sampson wrote: ‘It’s in computers that the 
engineers and programmers have won their greatest victories in 
defeating the public... Their trick has been not just to use incom- 
prehensible language, butto use ordinary words in a quite different 
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sense... It's the work of a tribe with a fierce grievance against the 
public... the technologists are trapped in their own specialization, 
which they relish and guard against the larger world.' Enough said. 

Тһе situation can be improved dramatically if a few straightfor- 
ward rules are followed. There's nothing new here; just see Lee 
Harrisberger's 1966 book 'Engineermanship - a philosophy of 
design'. Use simple words instead of complex or obscure ones. 
Choose words which are in common use. If you must use a less 
well-known word, make sure you understand its meaning. Write 
in a clear, direct style. Get a second opinion on your work. And 
always remember that the reader, not the writer, is the one who 
really counts. 

I'dlike to leave you with something that, most definitely, should 
not be read on the morning after the night before. It comes from a 
well-known language reference manual, and is intended to define 
a specific aspect of the language: 

‘If a subprogram declaration, a package declaration, a task declara- 
tion, or a generic declaration is a declarative item of a given package 
specification, then the body f there is one) of the program unit 
declared by the declarative item must itself be а declarative item of the 
declarative part of the body of the given package.’ 

Good writing. 
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Jim Cooling is а senior lecturer in the Department of Electronic 
and Electrical Engineering, Loughborough University of Technol- 
ogy. The opinions of students concerning his writing and lecturing 
style are not available at this time, but may be known once the final 
year papers have been marked. 
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Worried about customer 
acceptance? 

Rainbow keys are easy to install and totally 
transparent in operation. Unlimited backup 
copies can be made (the application will only 
run when the key is present in the parallel 
port). А recent survey by Chris Naylor in PC 
Week said “Rainbow’s Sentinel was so easy to 
set up and to use that compared to some 
models, it almost felt like cheating" 


We are not the cheapest... 
You get what you pay for. We supply a very 
high quality product, engineered to exacting 


standards of quality and reliability and backed 


by the very best in World-class customer 
support. So when you buy Rainbow, you are not 
simply buying the latest technology but the 
support of a team of experts unrivaled 
anywhere in the World. 


That is why many of the best 
known names in Software 
Development use Rainbow Keys... 


Rainbow Technologies spends far more on 
Research and Development than any of our 
competitors. We believe in offering a tried and 
tested, proven product, which does what it was 


designed to do, reliably and at a fair price. 


Software Developers 


Protect your sales and profits with 
Rainbow Software Sentinel 
keys... 
@ Sentinel Pro” 
Rainbow’s flagship key uses a 
variable algorithm technique for 
maximum security, 


@ Sentinel C" 
Protects multiple packages using 
developer programmable memory. 


@ Sentinel Scribe" 
Version of Sentinel C which can be 
dynamically alterable in the field. 


. тм. 
@ Sentinel Shell 
Protects without requiring access to the 
source code, 


IB Net Sentinel" 


Site licence revenue protection of LAN 
applications (NetPro & Net-C). 


BEVE" 
For Apple Macintosh SE and II, protects 
Multiple packages, uses ADB port. 


Trade marks where used are acknowledged. 


2 RAINBOW TECHNOLOGIES 


Call 0753 41512 today for your 
Free 28 day trial 
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Yes, I would like the opportunity to evaluate а 
Rainbow Security Key. I am interested in: 
(tick box) 


О Sentinel Pro" ^ (Sentinel Shell" 
О Sentinel C" О Net Sentinel" 
О Sentinel Scribe" QEVE™ 


--------------............) 


Rainbow Technologies reserves the right to refuse participation in this promotion 


= News : 


New version of Brief 

A new version of Brief, the very popular 
programmers’ editor, is now shipping. 
V3.1 introduces Microsoft mouse sup- 
port, tiled windows, EMS support and a 
redo facility. Brief is available from Sol- 
ution Systems for £199 + VAT on 0763 
244141. 


Protected mode DataWindows 
DataWindows, the windowing library 
from Greenleaf, is now available for pro- 
tected mode apps. The library requires 
Watcom C 386 V8.0 or MetaWare High 
C V2.3 апа the Phar Lap 386 extender. 
It costs 8386. Greenleaf is on 0101 214 
248 2561. 


Practical LISP 

The proceedings of the recent European 
Conference on the Practical Applica- 
tions of LISP, held in Cambridge this 
March, are now available. Systems de- 
scribed in detail range from a school 
timetabling system to a scheduler for an 
entire airline. It includes papers by Dick 
Gabriel, Luc Steels and Gregor Kizcales. 
The publication costs £24.95, and can 
be ordered from EUROPAL on 0306 
77331. 


SQL 08/2 Code 

GPF is a GUI code generator for Presen- 
tation Manager that allows you to build 
in SQL code. So, for example, you can 
paint a dialog box that will automat- 
ically fill up with a SQL extracted table 
at run-time, Multi-threaded SQL re- 
quests are supported. Database hand- 
ling is performed via the Extended 
Edition DBMS, so you'll need an OS/2 
EE, the PM SDK and 6 MB of memory. 
Microformatic GPF costs £1895 + VAT. 
More information from QA Training on 
0285 655888. 


European C++ User Group 

Mike Banahan has launched a user 
group catering for the needs of European 
C++ users. The membership cost is £50 
for individuals, which includes a news- 
letter and cut-price conference tickets. 
The group will also bold biannual for- 
ums in European cities; the first will be 
in London this September. Interested? 
ECUG is on 071 253 5121. 


Smalltalk/V for Windows 

Cocking and Drury is now taking orders 
for Smalltalk/V for Windows. The class 
library is almost identical with that of its 
PM product, but with class additions for 
matters such as DDE support - and dif- 
ferent system API support, of course. 
Smalltalk/V costs £320; Cocking and 
Drury is on 071 436 9481. 
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OS/2 Help 


Microsoft has launched two products for 
OS/2 users. The first is an SDK that helps 
build server applications that are com- 
patible with, and can interface to, the 
Microsoft OS/2 SQL Server. The package is 
called the SQL Server Gateway Toolkit, and 
contains a library of routines that handle 
DB-Library calls from a SQL-Server client 
(DB-Library is the SQL Server API). Micro- 
soft intends the package to be used to link 
data held in the SQL Server RDBMS with 
remote databases. The package can sup- 
ort up to 50 simultaneous client connec- 
tions. 


eee O 77 


Also from Microsoft is a new rationalisa- 
tion of the horrific morass that is OS/2 de- 
vice driver writing. It’s called LADDR 
(layered device driver architecture). Device 
drivers are now subdivided into a number 
of layers with the device-specific interface 
at the top, and hardware interfacing at the 
bottom. The advantage is that now Micro- 
soft can now provide standard interfaces 
for popular expansion boards, which de- 
velopers can customise with their own 
functions. Already available are interfaces 
for Adaptec, Future Domain, NCR and 
Western Digital controller cards, with more 
promised, Microsoft can be contacted on 
0734 391123. 


The mousetrap trap 


The .EXE offices attract better mousetraps like Private Eye attracts writs; every week 
a small company offers us an amazing DOS un-delete utility, or a TSR which at the 
touch of a single button throws up a table of the ASCII set twice as fast as any 
competitor, Usually, we give these programs a miss, partly because we are an Evil 
Magazine In The Pay Of The Corporate Conspiracy, and partly because the improve- 
ment generally isn’t worth the added cost. 

But you can be too cynical. Programming Research's ОА C is a code checker for 
UNIX, so it's possible to discard it as just a better lint. But testing and quality control 
is a priority these days and while lint is good, it's a limited freebie; there's room (and 
money) for a better code checker. QA C is a happy competitor for this. As well as 
doing all lint-ish things, it adds checks based around Tom Plum’s “С Programming 
Guidelines' (which it carries in on-line form) and the full ANSI C standard. It contains 
around 1200 warning messages but, unlike lint, doesn't present all of them whenever 
you miss a colon. A number of metric tests for code quality are also tied in. Quality 
results can be compared with a number of C application packages including averages 
for graphical, mathematical, and business apps Cone of the comparisons included is 
the X11 source - and if you're below the values for that, you have some deeply sick 
code). It’s also prettier than lint (as it should be, prices startat £15k fora 5-user system). 
It was compiled ona validated ANSI compiler, and Programming Research has geared 
the whole package around ISO 9000/BSI 5750 to help companies who are seeking 
quality validation on those standards, PR also does a similar product for FORTRAN 
users - for more information on both applications, call 0372 62130. 


Find Out 
The Future 


Of Open 
Systems 


E-U-R:O-P-E-A-N 


Meet leading IT manufacturers including IBM, Digital 
Equipment Corporation, Hewlett Packard, Olivetti, ICL, NCR, 
Santa Cruz Operation (UK) Ltd and Sequent at a series of free 
seminars on their plans for open systems — at the 1991 
European Unix Show at Olympia, 18th-20th June. 

Discover the potential of tailor-made solutions provided by 
over 150 international exhibitors for increased business 
efficiency and competitive edge. From Networking, Communi- 
cations and Office Automation to Database Management, 4GLs 
and Development Tools. 

Evaluate the benefits of Unix/Pick integration at the Pick 
Integration Area, sponsored by the U.K. Pick Users Association. 

With the full range of software products and services for 
open systems on view and a comprehensive programme of 
FREE exhibitor-led seminars, you'll have all the information you 
need to get the best from open systems. 
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Put the show dates in your diary now and clip the coupon for 
complimentary tickets and further details of the free seminars. 


Or alternatively, call the 24-hour ticket hotline on: 071-404 3310 
Sponsored by computing ^^ Supported by X/Open® 


NATIONAL HALL, OLYMPIA, 18-20 JUNE 


Position . 
Company 
Address á 
Postcode .. 4 ЧОРО" 
Return to: ТІСКЕТ ENQUIRIES, ТНЕ,1991 EUROPEAN UNIX SHOW, 
12 BEDFORD ROW, LONDON WCIR 4DU: 

Unix is a trademark of Unix Systems Laboratories (Europe) in the USA and 
other countries. Ж у 
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Sycero adds Clipper support 

System C, maker of the database appli- 
cations generator Sycero dB, has added 
Clipper 5.0 support to the product. The 
new version - V2.55 - is available free of 
charge to V2.5 users, Other Sycero dB 
users can get it for £195; RRP is £595. 


FORTRAN 90 for 386 

Lahey has released version 4.0 of its F77L- 
EM/32 DOS-extended FORTRAN compilers. 
The latest version includes more FORTRAN 
90 additions; ALLOCATABLE, ALLOCATE 
and DEALLOCATE, SELECT CASE, CASE, 
and END SELECT, CYCLE and EXIT, 
Users porting from the VAX will have 9” 
and 'Q' formats for VAX FORMAT(ing. 
Lahey products are sold in this country 
by System Science (071 833 1022). 


CASE:W goes corporate 

CASE: W, the Windows code generator, 
now has a Corporate big brother. 
CASE: W V3.10 Corporate costs £995 (a 
£200 upgrade away from CASE: W clas- 
sic). It can now check for CUA com- 
pliance, and supports secondary 
windows, including a full MDI interface 
with icons and so on. Tacking on your 
own message handlers is easier, too. It’s 
available from QA Training on 0285 
655888. 


dBASE for Suns 

dBASE IV is now available for Sun UNIX. 
It requires 4 MB of RAM, and costs from 
£995. Distributors in this country are 
Frontline (0256 463344) and Technol- 
ogy ple (0925 30404). 


Leave it to ABTA 

Micronet, the microcomputer informa- 
tion service on Prestel, has changed its 
tariffs to allow Micronet users free access 
outside of business hours. It was the 
introduction of off-peak usage charges a 
few years back that lost the service many 
of its original readers. Now, with the rise 
of services like CIX, and the albatross of 
Prestel’s outmoded display format (it 
sends data in a 40x25 text format, for 
example, because that’s all late '70s tel- 
lys could manage), Micronet's repent- 
ance seems very little and rather late. 


Modula conference 

The Second International Modula-2 
Conference will be at the Loughborough 
University of Technology, September 11- 
13. The committee is still examining the 
submitted papers, so no agenda is avail- 
able yet, but if last year's event in the 
unfortunately named Bled, Yugoslavia 
is anything to go by, it should be both 
interesting and influential. Those wish- 
ing to register should call 0509 222174. 


TechnoJock 


US-based TechnoJock Software scored 
an instant hit in this office with its corporate 
motto (‘In the Software Business since Tues- 
day’). Its product is a large Turbo Pascal 
(DOS version 5.5 or greater) class library 
called the Object Toolkit, which is supplied 
as source code for $85 including postage 
($20 more from June). The contents consist 
of interface objects (scrollable windows, 
menus, forms etc) and other useful bits (list 
manipulation, a computer hardware con- 
figuration object and so on). TechnoJock 
offers a more complete and flexible ap- 
proach to the user interface than the Turbo 
Vision bundled with TP6 - for example 
there are Lotus-style menus as well as CUA 
- but it suffers from the fact that it isn’t event- 
driven, and so is incompatible. If you aren't 
into Turbo Vision, then TechnoJock's number 
150101713 493 6354. If you are, then the news 
isthat TechnoJockis working ona TV add-on. 
We will tell you when it appears. 


386 | DOS-Extender V3.0 


The new version of Phar Lap’s 386 | DOS- 
Extender is out. In preparation for the im- 
minent launch of DOS 5, Phar Lap has 
finally implemented the XMS specification, 
so Phar Lap extended products can now be 
used in Windows standard and real. Still no 
sign, however, of a DPMI extender - al- 
though Extender V3.0 applications have 
been moved down to Ring 3 in preparation. 


News 


The new extender has a smaller footprint: 
it takes up 62 KB of conventional memory 
when linked - that compares with V2.2 
which took out 160 KB. The Virtual Memory 
Manager bundled with the extender has 
been upped too, to include the mapping of 
data files into extended memory. A good 
idea, and one that Systemstar (0992 500919) 
will love to tell you about, because it's Phar 
Lap's British distributors. 


Keep them CDs rollin' 


n an addendum to this month's Code 
Page, you might like to know that two more 
CD-ROM specifications have been recently 
submitted, and are currently being exam- 
ined, by the American standards authority 
NIST. Both are extensions to the current 
High Sierra/ISO 9660-1988 format. The first, 
called the System Use Sharing Protocol 
(SUSP), sets out standards for multiple file 
system extensions on High Sierra disks, 
allowing more than one O/S version to be 
stored on the same CD - so a package 
running on many platforms can be dis- 
tributed on one CD pressing. The second, 
whose name fits much better the Wild West 
flavour of previous CD standards, is called 
Rock Ridge, and allows UNIX files to be 
saved in a UNIX mountable form, Pre- 
viously, UNIX applications have had to be 
installed from CD onto other media before 
running. Parties interested in reviewing the 
new specifications should call Robert J Ni- 
land on 0101 303 229 4014 (rjn@fc.hp.com). 


New MASM announced 


Microsoft has announced the release of its all-new macro assembler, MASM 6.0, 
Significant features of the assembler include a very fast single pass assembler and linker, 
and true 32-bit flat model support for the forthcoming 05/2 version 2.0. The assembler 
is integrated into the Programmers WorkBench (PWB), the slow but powerful heart of 
the Professional Development System that embraces all recent Microsoft languages. 
We'll have a full review soon, but briefly, MASM V6.0 includes an extensive set of 
simplified directives and builtin macros (see the code example for examples) that 
promises to transform the look of assembly language, especially when it comes to 
handling the ever increasing complexity of GUIs; Windows specific directives and the 
ability to generate a whole new range of prolog/epilogs that make the writing of 
Windows applications in this new assembler less of the remote possibility that has been 
up until now. Pricing is expected to be similar to MASM V5.1 (5115). 


.CODE 
. STARTUP. ; Initialise 
WHILE 1 ; Loop forever (or til break) 
mov ah, 07h ; Get key without echo 
int 21h 
.BREAK тра == 13 + Terminate if ENTER 
CONTINUE .IF (al < '0') || (al > '9') ; Skip if not digit 
mov (shi “еуі ; Copy 
mov ah, 02h ; Output character 
int 21h 
.ENDW 
.EXIT 0 ; Exit with return code 0 
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‘Take guidance! 


You've found your application .. 


‚ you've seen іс 
do. 


what platform 


running ... and you know what it 
Just two more decisions to make . 


to use, and where to get support for the smooth 
running of the whole solution. 

Digital makes these de easy. We've taken 
four of the most popular application areas 
CAD/CAM, CASE, finance, and electronic publish- 
ing — and produced a free guide for each that covers 


the commonly used applications packages, and the 
machine and network configurations that will help 
you get the most out of them. 

Specific topics include ... 


@ how to get your products to market faster with 
CAD/CAM, by integrating design engineers with 
the whole design team ... " 

€ Digital's COHESION environment for CASE ~ 
for software that's successful, on time, serviceable 
to spec., and at the right price ... 

@ how finance systems can integrate applications to 
deliver intelligence right to the desk-top ... 

€ how Digital provides electronic publishing 
solutions that go beyond the desktop, covering 
the complete document management and 
distribution process. 


Each guide covers the comprehensive support 
Digital offers, and is accompanied by information 
supplied direct by third parties. 

See how they run 

on workstations from Digital 
To match your choice of applications, Digital offers a 
choice of workstations - with a wide range of 
price/performance options. Whatever your applica- 
tion there's a Digital workstation to run it, from entry 
level VMS or UNIX?through to high-performance 
UNIX workstations, VMS and UNIX servers — all 
with unmatched capability for system expansion and 
integration into your enterp 

And support? From Digital, it’s comprehensive - 


through service, training and consultancy. In fact, 

support from Digital starts before you've even chosen 

a Digital workstation, with these four new 

Workstation Application Guides. 

Send for your free copies — today! 

Free, pocket-sized, packed with information — these 

are guides you should have лош, Choose one, or ask 
* for the whole set. For your copies post the coupon 

today. 


To: Application Guides, | 
Digital Equipment Co. Ltd, PO Box 525, 
RHA-PR, Maidenhead, Berks., 51,6 IYU. | 


Please send me the application 
guide for: 


БЇ (Tick) CASE 
CAD/CAM Electronic 
(Finance Publishing 


Also Digital’s range of workstations 


Name (Mr, Mrs, Ms) — 


Pasión 
Opinion | 
Address | 

EL та 


| Імікеу E = 


Тһе Digital Logo, COHESION and VMS are trademarks of Digital Equipment Corporation. UNIX is a registered tradmark of UNIX Systems Laboratories Inc. 
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Microsoft joins OMG 

Microsoft bas joined the committees of 
the burgeoning Object Management 
Group. It would be churlish, of course, 
to suggest a connection between this 
and Borland/Whitewater's recent sub- 
mittal of ObjectWindows as a standard 
class library for Windows... 


Worms in the Apple 

Our reviewer of Borland C++ for Win- 
dows in March admitted difficulty in 
finding anything nasty to say about it. 
Now he’s discovered one: Windows ap- 
plications linked under BC** won't run 
in real mode. Apparently, Borland USA 
felt that real mode was passé. So passé, 
in fact, that they neglect to mention this 
fact anywhere in packaging or pub- 
licity, other than deep in the README, 


New support for Ergo DOS-Extender 
The latest version of the Ergo DOS-Ex- 
tender - the TurboDrive extender pack- 
aged with Borland products - contains 
new support for Borland C++, Turbo 
C++, Metaware V1.7 and 2.31, and 
Microway NDP Pascal, FORTRAN and 
C. Library support now includes C- 
Analyst, C-Scape, the GSS graphics li- 
brary, Halo Pro and MetaWindouws. 
Ergo is on 0101 508 535 7510. 


Grey days 

The Software Construction Company, 
chuffed at its appointment as first offi- 
cial UK Borland language distributor, is 
offering upgrades to users who have 
bought ‘Grey’ imports at standard Bor- 
land prices. So, for example, Turbo С++ 
users can upgrade to Borland C++ for 
£99, and anyone with a competitor pro- 
duct to Paradox can buy Paradox for 
£149. The offer is valid until 31st May 
1991. And if you spend over £100, you 
get Flight Simulator, too. TSSC is on 0763 
244114. 


Standard on standards 

The BSI (0908 220022) has published a 
standard on recommendations for the 
achievement quality in software, VS 
7165. The standard covers specifica- 


tions and plans, codes of practice, and 
quality control, and advises on how to 
achieve set standards. It costs £35.40 . 


Contacting us 

A number of people have asked for de- 
tails of our email addresses. The possi- 
bilities, in decreasing probability of 
getting here, are: on CIX as dotexe@cix 
(we visit at least once a week), on Com- 
puserve 100014,2407 (we browse), and 
via Internet as dotexe@cix.com.uk (we'll 
be there, but watch for bouncing mail). 
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New Periscopes 


Periscope/EM is a new addition to the Peri- 
scope debugger menagerie. It’s a software 
version of the low-end Periscope I hardware 
debugger, using 386MAX's VCPI interface to 
hide and write protect itself up in extended 
memory. It needs a 386, a copy of 386MAX or 
BlueMAX V5.11+, around 300 KB of memory 
past 1 meg, and a 32 KB workspace in DOS 
RAM. The UK price is $155. 386Max or Blue- 
Max costs extra - 570 or 590. 

Тһе full ICE in the Periscope range, the 
Periscope Model IV, has also been revamped, 
with a new motherboard and pod to handle 
486 pin-outs. The new Rev 2 board can 
work with faster processors - up to 33 MHz 
- and has better tracing and a 4 KB buffer 
expandable to 16 KB. Periscope IV Rev 2 
costs £1450 with 4 KB, $1745 for 16 KB. The 
486 pod can be bought for £395. Periscope 
is distributed by Roundhill. Telephone 0672 
84535. 


Flowchart Kiev 


Technosoft is a Kiev-based company 
(now there's an opening phrase we haven't 
used before) which offers a flowcharting 
system called R-Tech. The program runs 
under MS-DOS in conjunction with either 
Turbo С or Turbo Pascal. Using a special 
(text mode) Interactive Development Envi- 
ronment, you write your program using 
flowchart conventions to control program 
flow, and either C or Pascal for the state- 
ments. When you have finished, you ‘com- 
pile’ your diagram to produce ordinary 
C/Pascal, and the Borland compiler is in- 
voked to generate a .EXE file. 

R-Tech is unusually complete and 
smooth for this type of product - according 
to the manual's blurb, it has been under 
development for over 20 years. You can 
also buy a source level debugger (which 
operates in a similar manner to Turbo De- 
bugger) апа а reverse engineering module, 
which converts existing C/Pascal code into 
its flowchart equivalent. The basic package 


T 


News 
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costs £360 (for just one language), the add- 
ons are a further £120 each. UK contact is 
VRBA & Associates: 0983 611119. 


Testing NLMs 


Nu-Mega, who .EXE readers will know as 
the maker of the PC memory protection 
utilities Soft-ICE and Bounds Checker, has 
released two new utilities for Netware 386 
developers. The first has a broad parallel with 
its DOS products - it's a memory protector for 
Novell servers, NetWare 386, like DOS, runs 
without using the 386's memory management 
features, so any NetWare Loadable Module 
(NLM) can conceivably poke anywhere in 
memory. Nu-Mega's NET-Check runs all the 
NLMs in virtual mode, kicks in the 386 MMU, 
and automatically write protects code areas, 
address space above real memory and the first 
4 KB of RAM.. The second program is NLM- 
Profile, a utility for monitoring profiling NLMs’ 
processor use. Handy, given NetWare's non- 
preemptive scheduler and the greediness of 
some modules. 

NET-Check V1.0 sells for $499; NET- 
Profile costs $199. Nu-Mega can be соп- 
tacted on 0101 603 888 2386. 


Gupta/Novell Tie-In 


Novell bought a 2096 stake in Gupta 
Technologies this April : the first fall-out 
products from the buy-out are now arriv- 
ing. SQLWindows for Btrieve is, as you'd 
imagine, Gupta's Windows application de- 
velopment product linked to Btrieve, the 
database bundled free with every copy of 
Novell NetWare. The product currently en- 
ables applications to link with Gupta's own 
SQLBase, and, via SQLNetwork, to remote 
DBMSs such as DB2 or Oracle. SQLink for 
Btrieve will be marketed by both com- 
panies, and is available for 51,595. The 
package includes the standard SQLWin- 
dows Development Kit, five runtime ver- 
sions of SQLWindows and the Btrieve 
library. Gupta Technologies is on 071 333 
1417. 


Turbo Debugger 


'The Turbo Debugger package from Borland has a remote option in which a small 386 
Ring 0 application runs in a client machine and reports the machine state - via the serial 
port - to a Turbo Debugger front-end on another РС. АП the TD options - breakpoints, 
single stepping and so on - are supported, and the snazzy interface remains the same. Now, 
a company specialising in embedded systems software has come up with a background 
monitor for 8086-compatible embedded systems that produces the same serial information 
as the remote Turbo Debugger code. Thus, any 8086-compatible system can now be 
debugged with TD. The driver rakes up around 5 KB of ROM and 2 KB of RAM in the client 
; full source code is provided. Serial drivers for the 8250, 8251, 8256 and NEC V25/35 and 
V40/50 are also included. The TDREM package costs 5194, It requires another utility called 
LOCATE, which provides embedded start-up and run-time libraries for Microsoft C, Turbo 
С++ and Turbo С code. LOCATE costs 5304, and both are available from Great Western 
Instruments on 0761 52116. LOCATE and TDREM are products of Paradigm (sic) Systems. 
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Letters 


etters 


We welcome short letters on any subject that is relevant to software development. Please write to 
Tbe Editor, EXE Magazine, 10 Barley Mow Passage, Chiswick, London W4 АРН. Unless your letter is 
marked ‘Not for Publication’, it will be considered for inclusion on this page. 


May appeal 


Sir, 

I don't understand your concern. If you 
want to receive more letters, let Jules (Mr 
One Buy) May write a regular column. 

The Verity Stob T-Shirts look пісе, 

Chris Brooks 

PC Analyst Programmer 
Southdown Building Society 
Lewes 

East Sussex 

Good idea! You will find a teaser for Jules’ 
column in this month - the real thing should 
start next month. Give the man a T-shirt. 


TEX support 
Sir, 

Dan O'Brien's two-column listing routine 
was very interesting, but there are also 
other solutions: my own uses the ТЕХ type- 
setting language: 


\input twocol.style 
\input verbatim.style 
\begindoublecolumns 
\fontstyle elite, 6pt 
\askfor\sourcefile 
\verbatim\sourcefile 
\finish 


This has the advantage of being short, 
wholly machine and device independent 
and will wrap-around overlong lines (with 
indentation) and balance up the last page 
into two equal-height columns, leaving 
space for comments underneath. 

You remain the best systems develop- 
ment magazine on the market: keep up the 
good work! 

Peter Flynn 
Cork 
Ireland 
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Neural Hype 


Sir, 

I was very interested to read the article 
about Artificial Intelligence by Darrel Ince 
in your March issue. I think it is important 
to keep the recent developments in per- 
spective. There is a great danger of this 
technology being ‘hyped’, іп а way that was 
so detrimental to expert systems technol- 
ogy 10 years ago. 

Our research has shown that the multi- 
layer perceptron model of neutral net- 
works, which I believe is the most 
commonly used, is a form of non-linear 
estimation. In this sense it belongs to a class 
of techniques that was already in use in 
complex statistical analysis. Indeed, there is 
reference to these in the article about the 
NAG FORTRAN libraries, in the same issue. 

Why then are neural networks creating 
so much excitement? The answer is usa- 
bility. This approach encourages a frame of 
mind that is not hampered by the precon- 
ceptions of statistical approaches, and people 
have'applied the technique to data sets that 
a statistician would never have considered 
worthy of attention. Further, these tech- 
niques have been packaged in a form that 
is readily usable by non-mathematicians. 
This is both its strength and its weakness. 
One sees the most outrageous claims made 
about the power of the technology. 

Are neural networks revolutionary? I 
think they represent a revolution not of 
techniques, but in applying those tech- 
niques. Our view is that they are a useful 
tool, along with, not instead of, our existing 
tools for expert systems, natural language 
processing, and symbolic computing; and 
like these tools, in order to be fully ex- 
ploited they must be tightly integrated with- 
in traditional computing environments. We 
will continue to use the tool best suited to 
the specific problem presented by a client. 

Ted Walker 
Expert Systems Иа 
Oxford 


More bl**dy paradigms 


Sir, 

So a paradigm is just a ‘pattern or 
example’ (EXE, October 90, p10), is it? I 
suggest that, when properly used, it means 
rather more. 

A paradigm is an accepted model or pat- 
tern which underlies ‘normal science’, that 
is, research based upon past scientific 
achievements ‘that some particular scien- 
tific community acknowledges for a time as 
supplying the foundation for its further 
practice’. 

Normal science attempts to bring theory 
and fact into closer agreement, but there are 
always some discrepancies. Normal 
science typically perceives such discrepan- 
cies as ‘puzzles’, but they may also be 
viewed as anomalies in the paradigm. A 
‘crisis’ occurs when a discrepancy comes to 
be viewed as more than ‘just another 
puzzle’ or normal science. The recognition 
that an existing paradigm is inadequate 
leads to a scientific revolution, in which the 
older paradigm is replaced in whole or in 
part by an incompatible new one (see The 
structure of scientific revolutions, T S Kuhn, 
1962). 

A paradigm has been variously defined 
as a ‘strong network of commitments, con- 
ceptual, theoretical, instrumental and 
methodological, the source of the methods, 
problem-field, and standards of solution 
accepted by any mature scientific com- 
munity at any given time’, and ‘universally 
recognisable scientific achievements that 
or a time provide model problems and 
solutions to a community of practitioners’, 
Whither ‘example’?!? 


Simon Ashworth 
о SW11 
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BORLAND C++® 
Everything you need 
for DOS and WINDOWS 
programming... 


Now there’s a vastly superior way to 
write Windows® applications. Borland 
C++. The only complete C and C++ 
programming environment for building 
DOS and Windows applications. 
Borland C++ comes with a complete set of tools 
including a Windows debugger, resource editor 
and compiler, and WINDOWS.H. So you don’t 
even need the Microsoft® Software Development 
Kit (SDK). 


...for only £299.95 
with a FREE Windows 
Programming Book 


Buy Borland С++ from your favourite retail 
outlet for just £299.95* and we'll send you a 
FREE copy of Charles Petzold’s ‘Programming 
for Windows**: Worth £27.95 (RRP), this text is 
widely regarded as a must for Windows 
developers. 


*Plus VAT **Sent on receipt of registration card. While stocks last. 


BORLAND 
SOFTWARE 
KNOW HOW 


Borland International (UK) Ltd. 
8 Pavilions, Ruscombe Business Park, Twyford, 
Berkshire RG10 9NN Telephone 0734 320022 


Copyright (© 1991 Borland International Inc. 


For more information or upgrade details 
call Borland Customer Services on 0734 321150, 
or complete and return the FREEPOST 

coupon to us today. 


PROFESSIONAL C AND С++ COMPILER & TOOLS. 
FOR CREATING DOS AND WINDOWS APPLICATIONS. 


oy 
' BORLAND Ce 


Borland С++ features 


W Windows support including MDI, DLL and DDE 
ШЕ ANSI C and AT&T? 2.0 С++ B Turbo Drive Compilers 
and Programmers Platform running in protected mode 
W Pre-compiled headers, increasing re-compilation 
speed by factors W Turbo Debugger for DOS and 
Windows W Whitewater Resource Toolkit B Turbo 
Profiler and Assembler 


From the makers of Turbo C++ Turbo Pascal 
Paradox Quattro Pro? and Sidekick® 


Please send me the FREE Borland С++ 2.0 
Information Package. 
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COMPANY 


POSTCODE. —— TEL. 
Olcurrently use a Borland language product. 


Please return to: Borland С++ 2.0, Borland International 
(U.K.) Ltd, Freepost, RG1 571, Twyford, Berkshire RG10 8BR. 
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CIRCLE NO. 746 


Computer Animation 


Smartie People 


Animated computer graphics are very fashionable in television commercials. 
But how are they made? Who makes them? Al Roth explains. 


You have no doubt seen in TV adverts an 
increasing tendency to use computer 
generated graphics and animation. The 
Smarties advert, in which dozens of the little 
cuties spew out of a saxophone and spin 
merrily around a computer-generated 
room, is a classic example. The technology 
underlying this trend is severely powerful. 
The hardware and software facilities 
needed are well be- 
yond that available to 
the average .EXE 
reader, but we thought 
it would be fun to take 
a look at what is being 
done, and give one or 
two hints for the more 
ambitious. If you can 
get your PC to do this, 
then you are verily a 
non quiche-eating 
programmer, 


Background 


When a television or 
film company needs a 
computer animation 
sequence, it usually 
approaches a special- 
ist graphics organisa- 
tion. The customer 
usually has some idea 
how the sequence 
should look, how long it should last, and a 
notion of the message to be passed across 
to the unsuspecting public. Many computer 
graphics companies require that the char- 
acter and sequence is drawn beforehand 
by the customer - that is, the sequence 
entirely animated by hand, and then 
given to the graphics company to repli- 
cate within a computer animation. Others 
believe that this is unnecessarily restric- 
tive, preferring instead to design the 
whole sequence interactively on the ma- 
chine - avoiding the limitations of being 
tied to a paper sketch. 
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The main stages in creating an animated 
sequence are model building, animation 
and rendering. Building the model may 
involve creating a company’s logo, or a 
Smartie, or a saxophone. Even with special- 
ist model-building tools, this can take time 
(eg more than a day to build the Smarties 
piano). Animation refers to the process of 
scripting the motion of objects and the 


camera. The final stage is rendering the 
wire-frame characters so that they appear 
as finished. Rendering is probably the most 
time consuming and computationally ex- 
pensive stage, taking between 5 and 50 
minutes for each frame. As we shall see, 
each stage requires a different set of skills 
and support technology. 


Smarties 


The Smarties adverts for Rowntrees were 
generated by a company called Snapper 
Bytes using a Symbolics LISP machine. Ob- 


ject-oriented programming played a vital 
role in the Smarties software written by 
Bruce Steele and directed by Matt Forest of 
Snapper. OOP makes the task much easier 
for the programmer, especially at the mod- 
elling and animation stages. Define a 
Smartie as а class, give it behaviour іп 
the form of methods, send messages telling 
it what you want it to do, Then create 
numerous instances 
of the class ‘Smartie’ 
and off you go! 


The Smarties se- 
quence was created 
using the LISP pro- 
gramming lan- 
guage. Associated 
with every LISP 
symbol there is a 
tabular data struc- 
ture called the 
‘property list’ Cor 
plis). The plist 
makes it possible to 
give a symbol a set 
of attributes, each of 
which has a given 
value. Put simply, a 
plist is а place 
where information 
can be stored. 
When a symbol is 
first created its plist 
is empty. Properties are assigned using the 
LISP primitives GET and SETF. Figure 1 
shows some noddy LISP code which uses 
these primitives and stores some attributes 
about a symbol called MAN. The attributes 
in the example are NAME, SIZE and 
HEIGHT although it would be very easy to 
store any kind of property we would never 
want to associate with a MAN. 


Property lists are a fast and efficient mech- 
anism for attributing values to key charac- 
teristics associated with a symbol. Note that 
the same effect could be provided using the 


СС СТС ССС СССРА 


Common LISP Object System (CLOS). This 
is the object-oriented standard for pro- 
gramming in LISP, and allows values to be 
stored in slots. However, plists are still use- 
ful because, unlike slots, they are dynamic: 
- you can stuff another value into a plist 
without changing the class definition or 
structure. 


FortheSmarties advert, the animators made 
extensive use of plists. The attributes of the 
Smartie 'skeleton' are stored on the plist of 
the top-level object. That is, having defined 
a higher-level object (called an actor), 
Steele used the plist to stash information 
determining the body parts to associate 
with that particular skeleton. Plists are also 
used by the S-Geometry package which 
models the Smarties. In this case, the ob- 
ject's plist contains all the attributes (surface 
colour, texture maps etc) that will be 
needed to render the object later on. 


Cheating Physics 


An important aspect to the work of a com- 
puter animator is to generate images which 
are pleasing to the eye. Sometimes this 
means ‘bending’ reality to fit with the image 
the artist is trying to create. The Nintendo 
advert, for instance, contains a sequence 
where the ‘camera’ is zoomed out from a 
shot of a human face to a globe full of 
people taken from 22,000 miles above the 
Earth. This is mathematically impossible - 
but it is still believable. 


Cheating physics is not always so easy. One 
animation (used fora point-of-sales promo- 
tional video for Boots) contained a robot 
which was to be visible from the waist 
upwards. The model contained seven dif- 
ferent rotation axes for each arm. In order 
to make it seem believable in the tracking 
shot used in the final sequence, the anima- 
tors were.obliged to observe the character 
from several different camera angles, Hav- 
ing tweaked the robot so that it looked fine 
viewed head on, they would discover that 
it appeared grotesque when viewed from 
the side. As Bruce Steel admitted, ‘It was 
only too easy to make him look like Joe 
Cocker at Woodstock.’ 


When viewed from different angles, an ob- 
ject appears to undergo some displace- 
ment. This apparent law of Physics is 
consistently cheated by animators to pro- 
duce a visually satisfying effect. So when 
drawing characters from different angles, 
an animator will often alter the extent and 
direction of movements of arms and legs. 


The McEwans Low Alcohol advert ‘Walk in 
a Straight Line’, which concerns the adven- 
tures of a capital letter ‘A’, depends entirely 


Computer ‘Animation 


ii; values assigned with SETF 


11: like this: 
(GET MAN “МАМЕ) 

AL 
(GET MAN ‘SIZE) 

BIG 


ji; property: 
(SETF (GET MAN ‘HEIGHT) ‘TALL) 
TALL 


(SETF (GET MAN 'SIZE) ‘HUGE) 


ii; associated with the symbol MAN. 
jj; Typing (GET MAN 
;; instead of BIG. 


ii; Property Lists сап be accessed by the primitive GET, 


ij; So if we had a symbol called MAN and we had properties 
#77 called NAME and SIZE we could retrieve their values 


; The LISP form SETF may be used with GET to add a new 
24: property, or to change the value of an existing 


jj; the last statement increases the SIZE property 


‘SIZE) will now return HUGE 


Figure 1 - Property Lists 


on displacements. Steele points out that 
with all that twisting and stretching it would 
have been very easy to make the ‘A’ look as 
though it had been in a road accident. Fur- 
thermore, the combination of several dis- 
placements working on bits of the same 
object was difficult to predict, necessitating 
ahigh degree of trial and error. Steele notes, 
‘Moving the point at which a displacement 
starts by a couple of frames could make the 
difference between looking cool and look- 
ing drunk. It's important to get this right 
when the product you are trying to sell is 
low alcohol lager,’ 


Invisible Wires 


The eight Smarties were moved using tra- 
Jectories, which act a bit like wires іп mid- 


air. When the Smarties all fly together to 
form the body of a Smartieman, the 'skele- 
ton’ of the creature is a set of these wire-tra- 
jectories. Manipulation of the Smartie 
character was achieved by manipulating 
these trajectories. A similar technique was 
also used in the McEwans advert, where the 
A character is required to dive into a pint of 
beer, generating hundreds of bubbles. 
These bubbles were arranged along a set of 
wire trajectories, with 100 or more on each 
trajectory. From then on it was only necess- 
ary to think about what the three trajec- 
tories were doing - the animators could 
forget about all the individual bubbles. 


For another animation, Bruce Steele gener- 
ated a wire-frame character of a skeleton 
that knows how far its elbow can bend 


Limebouse's Low Alcobol 'A' 
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In the example programs you can see how the GUI. MASTER takes 
care of all the standard CUA functions like 

* Scrolling 

* Runtime error handling 

* Printing 

* Undoing/Redoing the most recent user actions 

* Text editing 

* Standard mouse interactions such as dragging and sketching 

* Archiving objects 

* Standard dialogs such as open, save as, fonts, color picker 

* Using the clipboard 


(S CANE 
Ш ELI 
(4115 
stains 


The GUI. MASTER (Class Tree for C++) enables you to = 
specify different worlds, different representations of the 

same data which can be shown in different parts of the 2% 
same window. If you modify some of the data in one world 

this is automatically reflected in the other world. 


If you use GUI MASTER your application is, as a matter of 
course, structured around the Data/World concept. An 
excellent basis for GUI applications. 


Anything that could be accomplished 
through ‘normal’ programming can 
be done if you use GUI. MASTER. It's 
just that GUI MASTER makes it all a 
lot easier. Many of the things you 
might not include in your application 
because you think that they're too 
complex or time-consuming to 
program, are easy to make with 

GUI MASTER. 


The 7 example programs range from : 
simple to fairly complex. Together with the 
cookbook we provide they help you gain 
insight in all the possibilities of the 

GUI MASTER (Class Tree for C++). 

They come complete with fully annotated 
source code, so you can even use them 
as a basis for your own applications. 


[435] 
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The class browser is of crucial importance to With our browser you can — 
enable you to view programs as collections * browse through the source Po Meme. 
of classes and not as a set of source files. It code of any С++ program 

enables you to examine code made by others, * launch the editor of your 

and to understand the class structure of that choice to modify your 

code, thereby promoting the concept of the — . C++ programs 

programmer as reader' and stimulating the * quickly locate any method 

reuse of software. in the Class Tree 
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* 7 example programs 
* а Class Tree 
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You probably don’t want to invest your 
valuable time in reinventing the GUI wheel. 
We have therefore included 85 classes in our 
GUI_MASTER (Class Tree for C++), containing 
a wide range of GUI building blocks. 


You may want detailed reference 
documentation. 
The GUI MASTER (Class Tree for C++) 
comes with Ims 
e a Cookbook, containing detailed how- 
to information 
* over 1200 pages of class reference 
documentation, fully indexed of course 
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t The Interface Builder allows 

you to specify all the pro- 

perties of every visual object. 

It then generates for you 

* the necessary sourcecode | 
* the resource specifications 

and even the make file 


weno L E 
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in developing | | — 
or (087 A 
Manager programs § 


* extensive documentation - 
* an Interface Builder 


The Interface Builder 
helps you create 
your own classes. It 
treats your classes in 


To use GUI_MASTER you need the same way as the 


• a C++ compiler (we suggest using the other classes in the 
Zortech С++ 2.1) Class Tree. 

* 05/2 Toolkit or MS/Windows Software 
Development Kit 


The GUI. MASTER (Class Tree for C++) 
enables you to focus on the real: 
application parts without having to invest 
your valuable time in building the 

GUI parts. 


With the Interface Builder you create the necessary windows and dialog 
boxes for your application simply by painting them on the screen. The 
objects created in this way already have a default behavior, which can 
easily be changed. By painting your objects on the screen you implicitly 


x create a fully functioning program. 
$495.- OS/2 Presentation — RPE е 
Manager version ў — : 
available now. 


d EEG $545.- MS/Windows ДУА 
кер 3.0 version To order the GUI MASTER (Class Tree for Сч) mail to rint or type all information. 


(May '91) 
- - -| Vleermuis Software Research bv 
EB ди И ee 
| 3500 GN Utrecht 
Vleermuis Software Research is ап The Netherlands Fax: Intl. +31 30 31 04 26 ; Gompanyiname: 47 9 P. "I Ел 


independent research organization 
with nearly 100 researchers 
covering all aspects of ‘application 
enabling’. In the past three years 
VSR spent over 40 person-years 
оп 00 development on a broad 
spectrum of commercial work- 
stations. 

VSR publishes the Journal of 
Software Research 4 times a year. 
Evaluation copies can be obtained 
via the address on the order form. 


Wofcopes Totalamount їе 
7 05/2 Presentation 
fanagerversion @$ 495.= | )1 j Oy. |? lnr Ир а 


! MS/Windows 3.0 version QG$5455-,. Á | . Country | 


! Airmail costs included (delivery within appr. 3 week: 
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| DHL Worldwide Express. = @$50.=- Yes/No Card Exp, Date: | | 


Total 
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before it locks, and how to put its feet to the 
ground. When the character was moved, 
the body segments automatically position 
themselves on appropriate parts of the 
skeleton. Steele explains ‘You can then ani- 
mate the stick figure and the rest takes care 
of itself. If the skeleton was written in C, it 
would be necessary to replicate code expli- 
citly for each skeleton.’ 


An Object-Oriented 
Approach 


The conventional approach to designing 
3-D interfaces has usually been task- 
oriented, like the languages in which they 
have been implemented. If you wanted to 
rotate an object around an axis, you would 
write a function called ROTATE and pass 
it the name of the object to be rotated, the 
axis and the amount of rotation. In an ob- 
ject-oriented interface, you send a message 
to the object saying ROTATE and pass it 
the axis-name and the amount of rotation. 
'The object would find the axis and rotate 
itself by the requested amount. This is illus- 
trated in Figure 2. 


The difference between the two ap- 
proaches seems small in this example. The 
power of OOP only becomes apparent 


М 
Moving the 
displacement by a 
couple of frames 
can make the 
difference 
between looking 
cool and looking 
drunk 
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when there are numerous types of objects 
- say points, edges, faces, polygons etc. In 
the conventional approach you would en- 


Computer Animation 


code individual functions called RO- 
TATE-POINT, ROTATE-EDGE and so 
on. In an object-oriented system it is only 
necessary to send the object one message - 
ROTATE. The programmer does not have 
to remember which function to call; instead 
the object receiving the message knows 
what to do with it. 


Another advantage is that once you have 
described the behaviour of a given con- 
struct (say a Smartie), then the same beha- 
viour maps well onto any other Smarties 
that you create. Conventionally, if the ani- 
mator had to generate a sequence of three 
robots moving along a road, he would have 
to create a function which ensured that they 
did not collide. If the number of robots was 
subsequently doubled, the whole function 
would have to be rewritten to cope with six 
robots. Using object-oriented technology, 
cach object is responsible for itself. You can 
define the problem for one robot and then 
add as many copies as you like. 


Bruce sums it up by saying: ‘Its really а 
balance between letting go of the reins and 
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The Hardware and Software Vendors 


Computer animation soaks up a lot of computer power, Accord- 
ingly, there are a number of specialist machines and software 
packages geared to supporting graphics programming and com- 
puter generated animation. Two major players in this market are 
Symbolics and Thomson Digital Image. 


The Symbolics system was used by Snapper Bytes to generate the 
Smarties commercial. Commenting on this choice, Bruce Steele 
said ‘Symbolics machines may not be not ideal for rendering, or 
for all of 3-D graphics, but they make model building, animation 
and rendering far more interactive.’ 


Symbolics offer a suite of software packages that are aimed at 
supporting the various stages. 5-беотеігу supports the modell- 
ing phase by providing a range of geometric and topological tools 
allowing the user to interactively edit an object and manipulate 
points, segments, faces, vertices, edges and polygons. It is also 
possible to position lightsand maps and attachthemto the model, 
as well as manipulate the camera. 


For scripting and choreographing the animation, the S-Dynamics 
package provides tools for transforming the position, shape, map 
coórdinates and render attributes of objects. The tools displace- 
ment feature allows the animator to control the way an object’s 
shape changes over time helping to achieve an effect of fluid 
motion. S-Dynamics also allows for the definition of trajectories 
- visual references about the path of an object through a complex 
environment. 


The user can tune a trajectory with respect to other elements, so 
that when a trajectory has been defined it is possible to move the 
camera or any number of objects along it. 
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S-Render provides support for the rendering process. It makes it 
possible to add colour and texture to the 3-D models and enhance 
each frame using advanced lighting techniques, or by selecting 
different surface properties for individual objects. 


An alternative approach is offered by the TDI organisation, which 
was formed in 1984 by three engineers from the simulator divi- 
sion of Thomson CSF. After joining forces with the Computer 
Graphics Laboratory and the subsequent acquisition of Sogitec, 
France's leading producer of award-winning 3-D animation, TDI 
became a major force in 3-D computers design and animation 
software for the television and film industry. In 1989 IBM France 
purchased а 49% share in the company and TDI established а 
North American subsidiary. TDI now has more than 60 staff, with 
more than 350 Explore systems in use worldwide. 


"TDI Explore is an interactive 3-D modelling and animation system 
running on the entire range of Silicon Graphics workstations. TDI 
Explore has a number of modules for modelling, animation, 
material editing, image editing and output to video devices. 


The modelling suite contains ап interactive 3-D polygon modeller 
which allows a variety of operations on polygons and a second 
module for generating 3-D curved surfaces and interactively 
manipulating lines, profiles, networks and surfaces. 


The animation software allows the user to control the motion of 
references, light sources, the virtual camera and manipulate 
variables such as timing, path, trajectories and the characteristics 
of light sources. Additional modules make it possible to animate 
articulated structures, and allow users to check their animation 
with real-time or manual controls before rendering the images. 


"With or without a mouse, 
it’s the cat’s whiskers.” 


New development environments 
and technology transition make 
80% editors inefficient and 
obsolete. To be competitive, 
programmers must have leading 
edge tools. The tool you'll use 
the most, the one that wraps 
everything into a single 
consistent environment will be 
the powerful, configurable SPE 
Professional Editor. 

Right out of the box, it'll make 
you more productive, more 
adaptable, more imaginative. Its 
instant installation, elegant mouse 
support, advanced user interface, 
and point-and-shoot help get you 
running immediately. 


MS-DOS, 05/2 


and Dual Mode together 
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Works with or without a mouse. 
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Microsoft® Mouse. 

Great value, and your team can 

move into the 90’s with the 

same editor. 


Turnkey emulations 

If you prefer the commands 
and keystrokes of other editors, 
our turnkey emulations duplicate 
them precisely. And you still 
gain the SPE Professional 


Packaged with or without Microsoft? Mouse. 


Editor's advanced features, 
windowing capabilities and 
powerful engine. 


With or without a mouse 

Use the editor with or without 
a mouse — all functions are 
available without lifting your 
fingers from the keyboard. But 
the click-select windows, scroll 
bars, zoom, shrink-to-icon, block 
text selects, and other speedy 
mouse actions make editing 
extremely efficient. 


Don't take our word for it 

We're confident that the 
SPE Professional Editor is 
the world's best 
programmer's editor. But 
don't take our word for it. 

Order your copy and 
decide for yourself. 
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i; This gives you the object-oriented code for building 
;; a new flavor called bone on the Symbolics machine. 
777 (Common LISP uses classes instead of flavors.) 


(DEFFLAVOR BONE () 
(3D:OBJECT) 
:INITABLE-INSTANCE-VARIABLES 
:READABLE-INSTANCE-VARIABLES 
:WRITEABLE-INSTANCE-VARIABLES) 


;;; The above creates a class definition for BONE and 
also says that it is to inherit from another class 
ii; called 3D:OBJECT. It will do everything that а 

2: 3D:object does. 


iji; То convert an existing 3D object into a bone we 
;;; define a method. Note that :PUTPROP serves the same 
purpose as SETF (GET symbol property) value. This is 


777 The method below rotates a bone and imposes some 
iii constraints on how far it can be rotated. Note 
#77 that the :%ROTATE BONE method is a specialisation 
+77 of another method defined for 3D object 


;;; would use the rotate method defined for 3D:OBJECT 
;;; instead of its own more specialised method. 


%ЕОТАТЕ OBJECT. Previous to this, the BONE 


(DEFMETHOD (:%ROTATE BONE) (DEGREES AXIS-VECTOR CENTER) 
(LET ((MAX (SEND SELF :GET 'MAX-ROT)) 
(MIN (SEND SELF :GET 'MIN-ROT)) 
(CUR (SEND SELF :GET 'CUR-ROT))) 
(IF (PLUSP DEGREES) 
(IF (< (* DEGREES CUR) МАХ) 
(SETQ CUR (+ CUR DEGREES)) 
(SETQ DEGREES (- MAX CUR)) 
(SETQ CUR MAX) ) 
(IF (> (+ DEGREES CUR) MIN) 
(SETQ CUR (+ CUR DEGREES) ) 


(SEND SELF :PUTPROP ‘(T) “ВОМЕ) 
(SEND SELF :PUTPROP 0.0 ‘CUR-ROT) 


рг; due to the Symbolics-specific syntax (and the way 
рг; plists are implemented on the LISP machine). 


(DEFMETHOD (:CHANGE-INTO-BONE OBJECT) () 
(CHANGE-INSTANCE-FLAVOR SELF “ВОМЕ) 


(SEND SELF :PUTPROP -20.0 ‘MIN-ROT) 
(SEND SELF :PUTPROP 20.0 'MAX-ROT)) 


(SETQ DEGREES (- MIN CUR)) 
(SETQ CUR MIN))) 
(SEND SELF :PUTPROP CUR ‘CUR-ROT) 
(ALTER-ALIGNED-MATRIX BASE-MATRIX 
AXIS-VECTOR CENTER :Z-ROT DEGREES))) 


;; Note that the minimum, maximum and current rotation 
ii; are all stored on the property list of the object. 
++ They could have been stored as instance variables. 


etting the computer take over within the 
constraints that you have set, and actually 
keeping control of the bits that you want' . 


A C Approach 


Not everyone is using object-oriented tech- 
niques. UK company Electric Image spe- 
cialises in producing computer animation 


Figure 2 - Defining a bone object 


sequences. The company uses its own pro- 
prietary software in addition to software and 
hardware provided by French organisation 
Thomson Digital Image (TDD), and is respon- 
sible fora large number of the TV adverts that 
you will have seen. One of its early efforts, a 
very small 3-D graphics system known as the 
CBG2, is still used to provide the graphics for 
the ITV Chart Show. 


The company has recently developed a rende- 
ring program called Synthacam, Implemented 
onthe AT&T Pixel Machine Supercomputer (a 
parallel machine), the Synthacam system 
allows the generation of images displaying 
motion blur, depth of field, refraction, reflec- 
tion, and other types of real world light inter- 
action, The company claims that, prior to 
Synthacam, such imagery required render 


A fast car produced with the Symbolics System 
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into a powerful developer's workstation by 
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times of 30 to 40 hours per frame, but can 
now be realised in minutes. 


Electric Image Technical Director Stuart McE- 
wan said: ‘We don’t use object-oriented tech- 
nology (C++) because we don’t have it 
available yet. When you are writing rende- 
ring software you are using the bare bones 
of С. This is because you are more con- 
cerned with the actual machine control and 
the optimisation aspects. The thing about 
OOP is that it is good for the programmer, 
but it doesn’t necessarily produce very effi- 
cient code.’ 


Electric Image decided that LISP was insuf- 
ficiently portable for its kind of work, plac- 
ing too much reliance on a particular 
operating system. The company has five 
different types of computers, and its code 
has been ported to all of them, McEwan 
said, ‘If we had written our code in LISP 
then it would have been impossible.’ 


McEwan believes that, for the modelling 
stage, object-oriented technology can pro- 
vide a better environment for the pro- 
grammer, but the trade-off is low-level 
efficiency. He explains ‘When you are gener- 
ating code to do the rendering you are 
interested in speed. When you are doing 


modelling, on the other hand, the most 
important thing is the efficiency of the ani- 
mator himself.’ 


к 1 | 


Dozens of the little 
cuties spew out of 
a saxophone and 
spin merrily 
around a 
computer-generated 
room 


К 00 o 00 
The Future 


Whatever the technical differences be- 
tween animators, they all agree on the 
fundamental issues. Computer graphics is 
still in its infancy. According to McEwan 
‘True photorealism won't be realised for 
at least five to 10 years, because the right 
technology doesn’t yet exist. We still 
need another order of magnitude of ren- 


Computer Animation 


dering capability or computing power to 


make it happen.’ 


Bruce Steele anticipates some very interesting 
technical developments. The introduction o 
tools based on virtual reality will change the 
way his business is done, by allowing the 
animator to get in and move around within 
the animation. The animator of the future wil 
be able to view all the components, their 
relative positions, and camera as though he 
was a participant in the scene. 


EXE] 


Al Roth is a freelance writer, technology 
consultant, and part-time structural sup- 
port for the M62 fly-over. Hobbies include 
eating, going on long holidays, and smiling 
smugly at FORTRAN programmers. He can 
be contacted at alroth@cix. 


The author would like to thank Bruce Steele 
of Limehouse, and Stuart McEwan of Elec- 
tric Image for their invaluable comments 
and assistance in the preparation of this 
article. Many thanks also to Symbolics Ltd 
and Thomson Digital Image. 
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Graphics 


3D Computer Graphics - 
The Basic Transformations 


3D computer graphics is fascinating - but the programming is hard work. 
In this new series of articles, Graeme Webster will present working code 
which you can build up into your own 3D graphics programs. 


Computer graphics is one of the most re- 
warding of programming activities. It is also 
one of the most challenging. This is particu- 
larly true of 3D work for which standards 
are still in a state of flux and comprehensive 
subroutine libraries and tool-kits not read- 
ily available. Building even a modest piece 
of 3D software requires a lot of code. User 
interfaces are especially difficult and there 
is а real danger of falling into the trap of 
giving the users what we know how to 
implement rather than developing what 
they really need in order to solve their 
problems. For the most part, this is because 
the 3D world is much richer than the 2D. It 
took many years and false starts to get the 
user interface for 2D graphics and data 
manipulation about right. 3D is intrinsically 
much more difficult. There are mechanical 
problems such as the lack of any effective, 
available ‘off the shelf 3D pointing devices 


equivalent to mice and digitising tablets for 
2D. Much more fundamentally, there are 
problems related to human psychology and 
the perception of the third dimension (see 
separate box). 


There is another problem. Most of the pub- 
lished material on 3D graphics is either in 
research papers or in text books which 
justify their advanced status by only giving 
the algebra or perhaps an outline sketch of 
a program in pseudo code. Rarely do they 
publish a piece of working code which you 
could just copy down and use. (A bibliog- 
raphy of Dr Webster's recommended 
books is available by writing to the Editorial 
office - Ed). 


The principle difficulty with formal books 
is that what they give is all very fine but it 
is often a very long way from an implemen- 


Figure 1 - Testing for right-bandedness 
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tation. There are a few notable exceptions 
to this. In his books Programming Princi- 
ples in Computer Graphics and Interactive 
3D Computer Grapbics, L Ammeraal gives 
the C code for a 3D line drawing package. 
Fundamentals of Three-dimensional Com- 
puter Graphics (by A Watts) covers more 
topics and gives code for a z-buffer ren- 
derer (we will come to this ina later article). 
I very much welcome this approach. This 
series of articles will try to follow it by 
giving working subroutines that can be 
used together with your own, non- 
graphics, code to do 3D graphics. 


Transformations 


There is no royal road to 3D graphics and 
ultimately we have to get down to some 
algebra. The objects with which we will be 
dealing are points in 3D space, lines joining 


Figure 2 - Conventional Systems of Axes 


EXCLUSIVE 


points, polygons defined Бу а set of points 
all in the same plane (which can be in any 
orientation) and solids bounded by a set of 
polygons. The definition of a point in 2D by 
х-апа y-coórdinates, taken with respect to 
two mutually perpendicular axes, is pretty 
familiar. In 3D the concept of rectangular 
Cartesian Coórdinates, to give them their 
proper name, is extended to have x-, y-and 
2-собгаіпаѓеѕ. Unfortunately, there are two 
distinct ways of choosing the z-direction. If 
x and y lie in a horizontal plane, z can be 
either up or down. We will use the conven- 
tion of having z up. Such a coórdinate 
system is said to be right-handed. You can 
test handedness by using your right hand. 
Extend the index finger and then bend the 
second finger to be at right-angles to the 
palm and hold your thumb upward at right- 
angles to both the index and second finger. 
Point your index finger along the positive 
going direction of the x-axis and your sec- 
ond finger along the positive direction of 
the y-axis. If the axes are right-handed your 
thumb can be aligned with the positive 
direction of the z-axis as in Figure 1. If not, 
the axes are left-handed. 


The orientation of the axes in space is also 
arbitrary. I was brought up in the European 
mathematical tradition which has the х-апа 
y-axis horizontal, as though they were 
drawn on a piece of paper lying on a desk. 
The z-axis then sticks vertically upward as 
in Figure 2. This is the convention used by 
many architectural graphics systems. It is 
also the one used by Ammeraal in his books 
and is adopted here. The influence from 
America and many engineering CAD sys- 
tems is to think of the display screen as 
though it were the surface of an upright 
drawing board. The x- and y-axes are then 


3D Graphics 


The Human Factor 


The eye-brain combination is a wonderful image processing and analysing system. 
It was, however, evolved for hunting and survival in the hostile world of our 
prehistoric ancestors and not for 3D visualisation. It may, in fact, be best at trying 
to find 2D patterns in fragmented images, a tiger partially obscured by a tree, for 
example. This could explain why some people see faces in clouds or why the 
ancients divided up the stars into pictorial constellations. It has been suggested that 
the earliest painters at Lascaux did not consciously set out to draw particular animals 
but enhanced only what they perceived already to be there in the shadows cast by 
the bumps on the cave walls. It is also a curious fact that though the 3D world is 
richer in shapes than the 2D, we have a comparatively limited vocabulary to describe 
them. This points to a lack of perception or at least to a lack of importance of 3D 
description in evolution (when something is important there is usually a rich 
vocabulary to describe subtle nuances of it, for example the Eskimo people’s many 
words describing the different types of snow). Nevertheless, as Escher observes: 


‘Our three-dimensional space is the only true reality we know. The two-dimensional 
is every bit as fictitious as the four-dimensional, for nothing is flat, not even the most 
finely polished mirror. And yet we stick to the convention that a wall or a piece of 
paper is flat, and curiously enough, we still go on, as we have done since time 
immemorial, producing illustrations of space on just such plane surfaces as these. 
Surely it is a bit absurd to draw a few lines and then claim: "This is a house". 


Despite this, we still want to make pictures on our computer screens which look 
convincingly enough like houses. 


pot ue ee 


drawn horizontally and vertically on а ver- 
tical CRT screen with the z-axis pointing 
away into the screen, Figure 2. These axes 
are then left-handed. 


The set of coórdinates used to define ob- 
jects are called world-coórdinates. They 
give objects absolute location in what is 
referred to as object-space. Each point re- 
quires three, generally floating point, num- 
bers to specify its location. These are 
intimately bound together so it usually 
makes good programming sense to define 
а structured variable to hold them, such as 


struct Vertex3Struct 
( float x, y, 2; 
) 


А key task is to transform these into the 
screen-coórdinates X,Y of corresponding 
points on the screen, referred to as image- 
space. 

struct Vertex2Struct 

( float X, Y; 

) 


Conceptually, this transformation is equi- 
valent to taking a photograph, the camera 
converting points in the 3D world into equi- 


r 


Figure 3 - World- to Eye-coördinate Transformation 
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Figure 4 - Perspective Transformation 
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But when you add Microsoft C version 
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to multiply. 

As a matter of fact, these two 
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every leading application for Windows on 
the market. 
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personal computing. And that simply 
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creating applications for Windows. 
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programs for the Windows environment, 
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applications for Windows. Maybe even 
the next Windows sensation. 


Microsoft: 


‚ MAKING IT ALL MAKE SENSE. 


CIRCLE NO. 753 


7. 270 


valents on the 2D film. The exact transfor- 
mation depends on the location of the camera 
or eye, the spot at which it is pointed and the 
relationship of the film size to the focal 
length of the lens being used. It is helpful 
to break this process down into two stages. 
The first is a general transformation of the 
world coórdinates into a new set of 3D 
coórdinates based on the location of the 
camera (these are usually referred to as 


eye-space coórdinates). The second trans- 
formation is more display device specific 
taking the eye-space coórdinates to, for 
example, screen coórdinates. Symbolically: 
ША енінің Yworld, Zworld) 
ыы (Xeye, Yeye, Zeye) 


Screen-coördinates(X, Y) 


3D Graphics 


The computationally more expensive world- 
to-eye transformation is generally needed less 
frequently than the eye-to-screen projection, so 
that by separating them it may be possible to 
speed execution, In passing, a minor irritation 
is that usually we will want the screen-coór- 
dinates to have their origin in the centre, with 
the X-axis running horizontally to the right 
and the Y-axis vertically upwards. Most 
screen graphics systems are conditioned by 


#include<ctype.h> 
#include<graph.h> 
#include<math.h> 
#include<stdio.h> 
#include<st ring. h> 
include «video256.n» 


#define TRUE 1 

$define FALSE 0 

ідеГіпе MAXVERTEX 1024 
ідеҒіпе MAXEDGE 1024 
#define PiOn180 0.0174533 


struct Vertex3struct 
( float x,y,z; 
) Vertex3(MAXVERTEX] ; 


struct Edge3struct 
( short start, finish; 
) Edge3[MAXEDGE] ; 


unsigned short NumVertices, NumEdges, HRes, VRes, 
LineCol=255, TextCol=243, BkgdCol=0; 

unsigned char Cmd(3],CmdTail[81]; 

float GazeX=0.0,Gaze' .0,баге2=0.0, 
ЕуеХ-300.0,ЕуеҮ-0.0,Еуе2«0.0,АпдУіем-45.0, 
WE11,WE12,WE13,WE21,WE22,WE23,WE32, WE33, WE43, 
ViewDist, 
МоуеХ-0.0,МоуеҮ-0.0,Моуе2-0.0, 
CentreX-0,0, CentreYs0.0,Centre2-0.0, 
Rotatex=0.0, Rotate .0, Косасе2=0.0, 
ScaleX=1.0,ScaleY=1.0,ScaleZ=1,0; 


void CalCoeffs (void); 
void CubeData (void); 
void DoPerspective(float x, float y, float z, 
short *scnx, short *scny); 
void DrawView (void) ; 
void GetCentreOfGaze (void); 
void GetCommand (void); 
void GetData (void); 
void GetEyePoint (void); 
void Move (void); 
void Quit (void); 
void Rotate(void); 
void Scale(void); 
void SetUpGraphics(short “суре, short *HRes, 
short *VRes); 
void TransformWorldToEye(float xw, float yw, 
float zw, float *xe, 
float *ye, float *ze); 


main() 
( unsigned short type,mode 


SetUpGraphics (&type, &HRes, &VRes) ; 
EndGraphics256 (); 
//| GetData(); 
CubeData () ; 
InitGraphics256 (type, HRes); 
SetDefaultPalette256 (1.6); 
do 
( GetCommand() + 
if (stremp(Cmd, "CG") 
else if (strcmp(Cmd, "Е 
else if (strcmp(Cmd, "MO 
else if (strcmp(Cmd, "QU 
else if (strcmp (Спа, "АО! 
else if (strcmp(Cnd, "SC 
else if (stromp(Cmd, "VI" 


GetCentreOfGaze(); 
0) GetEyePoint(); 
0) Моуе(); 

0) Quit(); 

0) Rotate(); 

0) Scale(); 

0) DrawView(); 


) 
while (TRUE); 
) 


void CalCoeffs (void) 
{ double rxy, rxyz, costh, sinth, cosph, sinph 


char buffer[81]; 
rxyesqrt(EyeX*EyeX*EyeY*EyeY) ; 
rxyz-sqrt (EyeX*EyeX*EyeY*EyeY*EyeZ*EyeZ) ; 
if (rxy--0.0 

.0; sinth-0.0; 


else 
( costheEyeX/rxy; sinth-EyeY/rxy; 
) 


if (rxyz--0.0) 
( cosph=1.0; sinph=0.0; 
) 
else 
( cosphsEyeZ/rxyz; sinpherxy/rxyz; 
) 
// Coefficients of world- to eye-space 
// transformation equations 
WElle-sinth; WE12=-cosph*costh; WE13=-sinph*costh; 
WE21-costh; WE22=-cosph*sinth; WE23--sinph*sinth; 
WE32=sinph; WE33=-cosph; 
WE43= rxyz; 


// Viewing distance 
ViewDist-0.5*HRes/tan(0.5*PiOnl80*AngView); 
) 


void CubeData (void) 

( Vertex3(0).x=-50; Vertex3[0]. 
Vertex3[1].x- 50; Vertex3[1]. 
Vertex3(2].x--50; Уексех3(2). 
Vertex3[3].x- 50; Vertex3(3]. 
Vertex3[4].x*-50; Vertex3(4]. Vertex3(4]. 
Vertex3(5].x» 50; Vertex3(5]. Vertex3(5]. 
Vertex3[6].x--50; Vertex3(6).y= 50; Vertex3[(6].z 
Vertex3(7].x= 50; Vertex3(7].y= 50; Vertex3(7].z* 50; 
NumVertices=8; 


Vertex3(0).z=-50; 
; Уекхсех3(11.2--50; 
; Vertex3[2]. 
; Vertex3(3]. 


Edge3[0].start-0; Edge3[0].finish-2; 
Edge3[1].start-2; Edge3[1].finish* 
Edge3(2}.start=3; Edge3[2].finishsl; 
Edge3[3).start-1; Edge3(3).finish=0 
Edge3[4).start-4; Edge3(4).finish=5; 
Edge3(5].start=5; Edge3[5].finish-7; 
Edge3[6].start-7; Edge3(6).finish=6; 
Edge3[7].start-6; Edge3[7).finishs4; 
Edge3[8].start-0; Edge3(8].finish=4; 
Edge3(9].start-6; Edge3(9].finish-2; 
Edge3[10].start-3; Edge3[10].finish-7; 
Edge3(11].start-5; Edge3[11].finish-1; 
NumEdges-12; 

) 


void DoPerspective(float x, float y, float z, 
short *scnx, short *scny) 

( *scnx=ViewDist*x/z; *scny-ViewDist^y/z; 

) 


void DrawView (void, 

( unsigned short edge,s,f,screenxs,screenys 
screenxf, screenyf; 
float xes,yes,zes,xef, yef, zef; 


FilledRectangle256 (0,0, HRes~1,VRes~1,BkgdCol) ; 
CalCoeffs(); 
for (edge-0;edge«NumEdges; edge*4) 
( s-Edge3[edge].start; f-Edge3[edge].finish; 
TransformWorldToEye (Vertex3 [s] .x-GazeX*CentreX, 
Vertex3[s] .y-GazeY4CentreY, 
Vertex3[s] .z-GazeZ4CentreZ, 
&xes, &yes, &zes); 
TransformiWorldToEye (Vertex3[f].x-GazeX*CentreX, 
Vertex3[f].y-GazeY*CentreY, 
Vertex3[f].z-GazeZ*CentreZ, 
&xef, &yef, &zef); 
DoPerspective (xes, yes, zes, &screenxs, &screenys) ; 
DoPerspective (xef, yef, zef, &screenxf, &screenyf) ; 
DrawLine256 (screenxs* (HRes»»1), (VRes>>1)-screenys, 
screenxf* (HRes»»1), (VRes»»1)-screenyf, 
LineCol); 
| 
ungetch (getch () ) ; 
) 
void GetCentreOfGaze (void) 
( if (CmdTail!-NULL) 
sscanf(CmdTail, "Sf $f $f",&GazeX, &GazeY, &GazeZ) ; 
) 


void GetCommand (void! 
{ unsigned char response[81]; 


FilledRectangle256 (0, VRes-16, HRes-1, VRes-1,BkgdCol) ; 
Input256("\x0a ",0,VRes-16,TextCol,BkgdCol, response); 
strupr (response); 

Cmd(0]-response(0]; Cmd[1]eresponse[1]; Cmd[2]7'N0'; 
strcpy (CmdTail,strstr(response," ")); 


Figure 5 - Demonstration Program 
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Personal-SELECT 
at £495 


A full function PC-based Analysis 
and Design Tool supporting the 
Yourdon, Ward-Mellor, Hatley or 
HOOD methodologies. 


Project-SELECT 
from £995 


Links Personal-SELECT users 
working in projects and teams in 
a true multi-user environment. 


The SELECT product range is developed and 
supported in the UK by SELECT Software Tools. 
It is marketed directly and through a variety of 
third party distribution channels. 


Call SELECT Software Tools today to order your 
personal copy or to request further information. 


SELECT Software Tools Limited 
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Gloucestershire GL53 9QS 
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Development 
speed = 


Oregon C++ 


Oregon C++ is, quite simply, the fastest C++ Development 
System software you can buy. Consisting of a true 
optimising compiler (not just a C translator), a source level 
debugger and libraries, it sets speed records in every area. 
Here's how. 


The optimising compiler means optimum 


speed 


Because the optimising compiler directly generates 
compact object code it eliminates the translating step. The 
result? Faster compilation, direct debugging and faster 
program development. And you end up with smaller and 
faster applications. What's more the compiler is switch 
selectable for C++, ANSI C, or K&R C. 


You don’t waste time worrying about 
compatibility 


Oregon C++ conforms to ANSI standards for the C++ 
language and supports inter-language calls to and from C, 
Pascal, Modula-2 and Fortran. So you get fast, easy, 
access to existing code modules, without wasting time 
rewriting or re-debugging. And Oregon C++ is totally 
compatible with all existing C libraries. 


Fast debugging is done in the same language 
in which the application is written 
The Oregon Debugger - ODB - debugs C++, ANSI C and 
K&R C in the original application language, which means 
you get more reliable code in less time. And because the 
ODB understands multiple inheritance, it can quickly 
display the class hierarchy. 


Oregon C++ is fast and easy to use 


With a choice of command line or mouse-driven window 
user interfaces, Oregon C++ is easy to use. In window 
mode you even get separate windows for the application 
and debugger І/О, and every window is fully scrolling so 
you can find the information you want in no time at all. 


Fast information... 


For an instant response to your request for information, call 
us today. Or clip the coupon for your free technical data. 


Instrumatic 


The Pan-European Technology Group 
Instrumatic UK Ltd. 

First Ave., Globe Park, Marlow, Bucks. SL7 1YA 
Tel:0628 476741 Fax: 0628 474440 
TIx:847042 IMATIC G 


For more information fi 
and post today! 
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the conventions of text handling, and insist 
on having the origin at the top left with the 
Y-axis running vertically downwards. 


World to Eye 


Correcting for the centre-of-gaze, the point 
at which the camera or eye is looking, is 
straightforward; all that is necessary is to 
subtract the centre-of-gaze coórdinates 
from the world coórdinates of each point, 
in effect, shifting the origin of the world 
coórdinates to the centre-of-gaze. Moving 
to eye coórdinates, while keeping the 
centre-of-gaze fixed, is more complicated. 
Тһе easiest way to think about it is to work 
in spherical coórdinates. Referring to Fig- 
ure 3, let O be the origin of the Cartesian 
coórdinate system (after allowing for the 
centre-of-gaze) and let E be the eye, then 
the spherical coórdinates of E are given by 
the radius p and the angles Ө and st. Usually, 
the eye will be positioned so that it looks 
inwards, generally in the direction of the 
origin. It is convenient to orient the eye 
coórdinates with the new origin at the eye 
and with the eye z-axis running positively 


in the direction EO. The orientation of the 
eye x- and у-ахез is then somewhat arbi- 
trary but adjusting them to be parallel to the 
display X- and Y-axes is normal, giving a 
left-handed system. Doing the algebra (the 
details of which you will find well set out in 
Ammeraal) leads to the transformations in 
Equation 1 where xworld, Yworld and Zworld 
are understood to have been adjusted for 
the centre-of-gaze. 


Often it is easier to think of the position of 
the eye in terms of Cartesian rather than in 
spherical coórdinates. These are connected 
by the relationships: 
Por 
>; (xo! куру? жау) 
cos( 8 )= Хоеуефху 


5їп(Ө )= yoyopay 

cos( )= уер 

sin) )= pxyp 
Finally, we need to go, in 3-point perspec- 
tive, from the eye-coórdinates to the coór- 


dinates on the screen, X and Y. The process 
is one of projection. Referring to Figure 4 


Xeem — csin(D.Xword +c0s(1).Jworld 
Je — ~COS(p).COs(D.Xworld -cos(D).sin(1).ywond — *sin(p).zworld. 
Zoe — csin(p).cos (1) Хиопа -sin(D).sin(D.ywond — -COS(D).Zworld +r 


Equation 1 


im 


3D Graphics 


we see that the triangles EQR and EQ’R’ are 
similar. Their sides are proportional, so 


ок ч QR 

EQ EQ 
so that bd - Xeye 

d Zeye 
giving x = А.хоуе?еуе 
Similarly Y: E d.Yeye/Zeye. 


The distance d between the view point and 
the projection screen still has to be speci- 
fied. There are a variety of ways of doing 
this. One is to leave das a free parameter 
for the user to choose. Making dbigger will 
enlarge the image. If you move the eye 
position back so as to shrink the image 
down again the overall effect will be like 
that of using a telephoto lens on a camera 
- the perspective becomes flattened, In fact, 
as both dand the eye position tend towards 
infinity, all perspective is lost and an ortho- 
graphic projection is reached, Reversing 
the process, ie making dsmall and compen- 
sating by bringing the eye in close, is like 
using a wide angle lens and produces similar 
exaggerated perspective. As a photographer, 
I tend to think in terms of using lenses of 
particular focal length to fix the perspective 
effect and then moving in and out to get the 
right size (ok, there are zoom lenses). А 


void GetData (void) 
{ short i; 


printf ("Vertex: 
for (i=0;i<NumVertices;it+) 
{ printf("$6i: ",i); 
scanf("$f f $f",&Vertex3[i].x, 
&Vertex3[i].y,&Vertex3[i].2); 


ie) 
( printf( 


} 
$ 


void GetEyePoint (void) 
{ if (CmdTail!=NULL) 
sscanf (CmdTail, "ФЕ f ЗЕ if", 
&EyeX, &EyeY, &Еуе2, GAngView) ; 


void Quit (void) 
( EndGraphics256(); exit(0); 
) 


t 

// My graphics setup 

*type-2; *HRes=640; 
if (InitGraphics256 (*type, 
( EndGraphics256(); 


*VRes-3* (*HRes) /4; 
*HRes) --0) 


) 
) 


) 


void Move (void) 


printf ("Number of vertices "); scanf("$i",&NunVertices); 
give x, y and 2 coordinates\n"); 


) 
print£("\nNumber of edges "); scanf ("$i", &NumEdges) ; 
: give start * finish vertex numberin"); 


зсапЁ("%1 ti", &Edge3[i] start, &Edge3 [1] finish); 


void SetUpGraphics(short *type, short *HRes, short *VRes) 


void TransformWorldToEye(float xw, float yw, 
float zw, float *xe, 


float *ye, float *ze) 
( *хе = WEll*xwHWE2l*yw; 

жуе = WEl2*xwHWE22*ywWE32*zu; 

*ze = WEL3*xwtWE23*ywthE33* 2w+HE4 3; 


( if (CmdTail!=NULL) 


CentreX*-MoveX; 
| 


void Rotate (void) 
( short v; 
float s,c,temp; 


if (CmdTail!=NULL) 


if (Rotatex!=0.0) 


Vertex3[v] 


) 
) 
if (RotateY!-0.0) 
1 c=cos( 

for 


y 
) 
if (RotateZ!-0.0) 


) 


printf("Invalid mode/resolution in"); exit(1); } 


3 


void Scale (void) 
( short v; 


if (CmdTail!=NULL) 


( Vertex3(v).x 
Vertex3[v].z 
) 
) 


sscanf(CmdTail, "f Vf %£", &MoveX, &MoveY, &MoveZ) ; 
CentreY4-MoveY; 


sscanf(CmdTail,"$f %£ 9f", 
&RotateX,&RotateY,&RotateZ); 


iOnl80*RotateX); s-sin(PiOnl80*RotateX); 
iv<NumVertices;v++) 

{ temp-Vertex3[v] .y*c-Vertex3[v] .2*s: 
ertex3[v].y*s*Vertex3[v] .z*c; 
Vertex3[v] .y=temp; 


iOnl80*RotateY); s=sin(Pi0n180*Rotatey) ; 

iv<NumVertices;v++) 

( temp-Vertex3 [v] .z^c-Vertex3[v].x*s; 
Vertex3[v] .x=Vertex3 [v] .z*s+Vertex3[v].x*c; 
Vertex3 [v] .2=temp; 


( c=cos (PiOn180*RotateZ) ; 
for (v=0;v<NumVertices;v++) 
( temp=Vertex3 [v] .x*c-Vertex3[v].y*s; 
Уессех3(у) .y=Vertex3(v] .x*s+Vertex3[v].y*c; 
Vertex3 [v] .x=temp; 


sscanf(CmdTail,"$f ФЕ %£", 
&ScaleX,&ScaleY,&ScaleZ); 
for (v=0;v<NumVertices;v++) 
ScaleX; Vertex3[v].y*-ScaleY; 
5са1е2; 


Сепске?%-Моуе2; 


s-sin(PiOnl80*Rotate2); 


Figure 5 - Demonstration Program (Continued) 
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particular lens has a particular angle-of- 
view and it is from an angle-of-view that I 
prefer to obtain d using the formula: 


ScreenWidth 


9-  Ziünjx.AngleOfView/360) 


where the angle of view is in degrees. As а 
guide, the 'standard' 50mm focal length 
lens on a 35mm camera has an angle of 
view of about 45?, a 24mm wide angle 
about 84° and a 135mm telephoto 18°. 


The perspective transformation looks de- 
ceptively simple, however it contains two 
traps for the unwary. If zeye becomes 0.0, 
ie a point happens to coincide with the 
eye, something nasty will happen. Exactly 
what depends on the design of your com- 
piler. As Xeye and Yeye should also be 0.0, 
the result ought to be indeterminate but 
certainly the case is to be avoided. Even 
more interesting is what happens if a point 
is behind the eye, so that zoye is negative. 


DISCOVER 


UNIX 


INTERACTIVE ARCHITECH SERIES 6 


Workstation Developer 
Includes ISC UNIX Operating System 2.21, 
Software Development System, X11 Development, 
Looking Glass, VP/ix, TCP/IP, NFS, TEN/PLUS, 
complete documentation, and more. 

1-2 user version 

unlimited user version . 

Application Developer 

Includes ISC UNIX Operating System 2.21, 
Software Development System, VP/ix, Text 
Processing Workbench, & complete documentation. 
1-2 user .. гожа Пение 
Workstation Platform 

1-2 user .. i 


Network Developer - 
1-2 user... — Я 
Network Platform 

1-2 user... T — 
Application Platform - 

1-2 user. 


ARCHITECH Mi Multi-User Ext. 


281100 
„$1525 
„$930 

...$675 


$800 


Other Interactive Products 
ISC Operating Sys. 2.21, 1-2 user... 

ISC Operating Sys. 2.21, unlimited ш user .. 
ISC Motif Development 

ISC NFS.. 
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ISC Software Development .. 
ISC X11 Development 

ISC PC Interface 


CALL FOR CATALOG 


.$420 
.$675 
.$419 
.$419 
.$419 
$419 
.$760 
.$675 
.$675 
.$165 


Intuitively the point should be invisible, but 
the equations as they stand will simply in- 
vert the point. One solution to both these 
problems is to ignore points for zoye less 
than some suitable small value, say 
0.000001d. When you come to draw lines 
and polygons, these will have to be 
clipped at a plane lying just in front of the 
eye. Alternatively, you can be cavalier 
about the problem and say that the eye just 
has to be far enough back so that all points 
are in front of it! 


Demonstration code 


The program in Figurc 5 implements the 
viewing transformations in Microsoft C to 
display wire-frame objects in perspective. 
It makes use of the Super-VGA graphics 
library previously published in .EXE and 
uses very simple data structures to keep 
things as uncluttered as possible. The real 
business of the program is carried out by 
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Express, and Wire Transfer. 
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3D Graphics 


the subroutines CalCoeffs, DoPer- 
spective and TransformWorld- 
ToEye. CalCoeffs works out the 
coefficients for equations 1 which are im- 
plemented in TransformWorld- 
ToEye. The program takes the cavalier 
approach to the problem of zero or nega- 
tive values of Zeye, the excuse being that it 
will allow you to experiment with the prob- 
lem values described above. The program 
recognises seven commands; 


CG with three parameters to set the 
x-, y- and z-coórdinates of the 
centre-of-gaze 

EY with four parameters to set the x-, y- 

and z-coórdinates of the eye location 

and the angle of view, in degrees 


VI clears the screen and draws the wire 
frame object 

MO with three parameters moves the 

object by the given amounts in the 

X-, y- and z-directions 


SC with three parameters scales the 
object by the given factors in the 
X-, y- and z-directions 

RO with three parameters rotates the 

object by the given angles about the 

x-, y- and z-axes, anti-clockwise 

looking inward is taken as positive 


QU quits the program 


where all the coórdinates are world coórdi- 
nates and parameters are delimited by spaces. 


Using the cube data provided, suitable 
values to start with are: 


сс 000 
EY 300 200 100 30 


[EXE] 


Dr Graeme Webster was formerly Head of 
Department of Computer Science and De- 
puty Director, Academic, of Teesside Poly- 
technic. He has been involved with 
computer graphics for the last 20 years with 
an especial interest in 3D visualisation for 
Designers. Currently setting up a Centre for 
Scientific Visualisation under the aegis of 
the Teesside Development Corporation. 


The code given with this article, together with 
the SuperVGA library, is available on disk. 
Send a blank floppy disk to the Editor, follow- 
ing exactly the instructions given on Page 1, 
column 1. If you do not follow the instruc- 
tions, your disk will join the Editor's collec- 
tion. Mark your envelopes ‘3D-GRAPHICS’. 
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Objects At Your Fingertips. 


Now, if you want to develop applications 
for Windows 3.0, there's a fast and easier 
way М it with the been object- 
oriented programming language. 
Smalltalk/V.° 

With Smalltalk/V Windows, you 
can explore, prototype, build finished 
applications and ship them runtime free. 

You can tap into applications 
using DDE so effortlessly you don’t have 
to be a Windows expert to do it. 

And with one of the world’s most 
comprehensive class libraries, you can 


choose our objects or easily build your own. 

But whatever you develop, it will 
be portable between the Windows, OS/2 
and Mac versions of Smalltalk/V. 

With so much at their fingertips, 
more people are solving more problems 
with Smalltalk/V than any other object- 
oriented programming system. 

At only £330 + VAT and no runtime 
charges, you can solve them, too. 

Just call us at 071-436 9481. And 
see why programming Windows has never 
been easier. 


Smalltalk V Windows 


COCKING & DRURY (SOFTWARE) LTD 
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XGA 


The XGA Engine 


The XGA is the latest in IBM’s line of PC video adapters. It contains significantly more 
powerful hardware than its predecessors, as IBM's Nick Butler explains. 


XGA isthe standard video subsystem on the 
new PS/2 Model 90 XP486 and PS/2 Model 
95 ХР486 families of machines. It is also 
available as a Micro Channel option card 
(IBM PS/2 XGA Display Adapter/A) for use 
in 3865Х, 386 and 486 Micro Channel PS/2s. 
Тһе XGA has many features for graphical 
user interfaces, allowing for highly interac- 
tive pop-up icons, pull-down menus and 
other interactive components of today's ap- 
plications. High-resolution screen modes 
(up to 1026 x 768, with 256 colours) allow 
more windows to be displayed on the 
screen at one time, and give greater text 
clarity. The XGA video subsystem chip set 
was designed and developed at the IBM 
United Kingdom Laboratories in Hursley, 
England together with the PS/2 XGA Dis- 
play-Adapter/A. 


Тһе system bus interface and the CRT апа 
memory controller manage the XGA sub- 
system and the screen display. They pro- 
vide the system processor with direct 
access to the video RAM through one of 
three apertures: one for real mode, one for 
protect mode on a 16-bit processor or oper- 
ating system and one for protect mode on 
a 32-bit processor with a 32-bit operating 
system. The XGA uses dual-port video 
memory (УКАМ) to store pixel data. УКАМ 


Figure 1 - Patterns are 
automatically Tiled 


offers better performance than DRAM, 
since one port updates the displayed infor- 
mation while the other refreshes the screen. 
Depending on the country, the subsystem 
ships with 512 KB or 1 MB installed Cit can 
be upgraded to 1 MB using the PS/2 Video 
Memory Expansion option). 


A drawing coprocessor provides a range of 
hardware drawing functions that operate 
on pixels in memory: Pixel Block Transfer 
(РхВІ0), a line draw, an area fill, logical and 
arithmetic pixel mixes, scissoring, map 
masking, (X,Y) coordinate based address- 
ing and a fast state save/restore. A sprite 
controller interfaces to the sprite buffer to 
display the 64x64 pixel sprite image on the 
screen, 


Pixels, maps and addressing 


The drawing coprocessor works on pixels 
within pixel maps, A pixel map is an area 
of memory at a given address (the base 
address) with a defined width, height and 
pixel format, Pixels can have 1, 2, 4 or 
8-bits. The pixels can be ordered within 
bytes in two ways: left to right or vice versa. 
The XGA allows pixel maps of any arbitrary 
size up to 4096x4096 pixels. 


The coprocessor is programmed using X,Y 
coordinates that are automatically con- 
verted into linear memory addresses (using 
the defined width and pixel size) before 
accessing the physical memory. 


The programmer can define up to four 
pixel maps at one time. Three maps (A, B 
and C) are general-purpose; the other is 
always used as the mask map. When start- 
ing a drawing operation, the programmer 
tells the coprocessor which maps are to 
be used as the source, the pattern and the 
destination. In this way, map A, for 
example, could be the display pixel map. 
t could then be used as source, destina- 
tion, or both, without having to move the 
pixel map parameters from one set of 
registers to another. 


Acertain amount of space is available in the 
non-displayed (offscreen) areas of video 
memory. This is often used for storing fonts 
and offscreen pixel maps, GUIs, however, 
make extensive use of offscreen pixel maps 
(for example, for pull-down menus), and 
may be called upon to use fonts that are too 
large to fit in offscreen video memory. 
When the offscreen video memory is fully 
used, the GUI device driver may then start 
using normal system memory. With pre- 
vious adapters, this has generally meant 
processing the pixels using the system pro- 
cessor. This is slow compared to special 
drawing hardware, especially if the oper- 
ation is not a simple copy. It also ties up the 
processor and prevents it from preparing 
or the next drawing operation. 


The XGA uses bus-mastership on the Micro 
Channel to overcome these problems. The 
drawing coprocessor’s power can be used 
on pixel data anywhere in system or video 
memory. 


To support paged memory environments, 
where the paging unit in the 80386 or 80486 
is turned on, the XGA includes its own 
paging unit, using page tables of the same 
form. The XGA can operate using the main 
page tables used by the operating environ- 


Figure 2 - Line patterns 
are also Pixel Maps 
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ment (with its cooperation), or on tables 
built by device drivers or applications 
themselves. 


Pixel block transfer 


The Pixel block transfer (РхВ ) function 
works with three operands: the source, the 
pattern and the destination. The source 
may come from a pixel map to copy data, 
or from colour registers to set the destina- 
tion to a particular colour. The pattern may 
come from a pixel map, indirectly from the 
source, or it may be disabled. 


For each pixel, the source and destination are 
combined using a Mix function selected by 
the 1-bit-per-pixel pattern. A 0 in the pattern 
selects the background mix, and a 1 selects 
the foreground mix. A full set of logical mixes 
is provided, supporting all the OS/2 and Win- 
dows Raster Operations (ROPs), with a selec- 
tion of arithmetic mixes, Fast text drawing is 
crucial to windowing environments and 
other interactive applications. The pattern can 
select between foreground and background 
colours, allowing a 1-bit-per-pixel text font in 
the pattern map to be rapidly expanded to 
coloured characters in the destination, 


The pattern and the source have another 
common feature. The X,Y addresses for 
these maps automatically wrap when they 
reach either side or top and bottom. This 
allows a small pattern to be ‘tiled’ over a 
large area in the destination using a single 
operation. The wrapping ability of the 
source X and Y allows multicoloured ‘tiles’ 
to be defined. 


Lines, fills and scissors 


The coprocessor draws lines using the 
Bresenham line-drawing algorithm. All pix- 
els of a line can be drawn, or the first or last 
pixel can be suppressed to draw polylines 
correctly. 


As with PxBlt, the pattern and source X,Y 
coordinates wrap at the edge of the maps. 
Line drawing, however, is different. While 
the X,Y coordinates of the destination move 
along the required path, the coordinates in 
the source and pattern move horizontally - 
left to right only. A simple 1-pixel-high pat- 
tern is drawn along the line. 


Short lines can be drawn with simpler com- 
mands using ‘short stroke vectors,’ line seg- 
ments up to 16 pixels long, and in one of 
eight directions (the X axis, the Y axis and 
the 45-degree lines in between). 


The XGA coprocessor allows arbitrary 
areas to be filled rapidly. The area is defined 
by an outline drawn in а 1-bit-per-pixel 
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map. The outline is drawn using special 
versions of the line drawing functions (in- 
cluding short strokes). 

When the outline is complete, a special 
PxBlt fills the inside of the defined figure. 
A parity fill algorithm is used, where a 
rectangle is scanned from left to right, 
starting from outside the figure, and alter- 


Why did we use 
memory-mapped 
registers, when 
traditionally, 
display adapter 
registers are 
mapped into I/O 
address space 


nately moving in and out of the figure as 
each successive boundary is crossed. The 
area can be filled with a pattern if required. 


The coprocessor can, under programmer 
control, automatically clip or ‘scissor’ (іе 
not draw) pixels that an operation attempts 
to draw outside a specified area. That area 
can be a simple rectangle, or a more com- 
plex shape defined in a pixel map (the 
mask map), with a pattern of 1s and 0s (1 
allows the corresponding pixel in the des- 
tination to be changed; a 0 protects that 
pixel). This function can be used, for 
example, when drawing into a background 
window that is partially obscured by other 
windows. 


The hardware sprite 


А hardware sprite allows a steady graphics 
cursor to be displayed without affecting the 
contents of video memory. This avoids the 
need for software collision detection. 


Ifthere is no hardware sprite, software must 
maintain a graphics cursor in the display 
planes, removing it whenever drawing 
takes place to avoid overwriting it. When 
the cursor is moved (for example, in re- 
sponse to a mouse movement), the soft- 
ware must remove the existing cursor 
image, replace the original graphics data, 
and redraw the cursor image at the new 
location. This uses valuable processor time, 
reduces performance and results in a cursor 


that flickers on and off and is unresponsive 
to mouse movements. The sprite in the 
XGA frees software from this burden and 
provides a steady, responsive cursor. 


'The hardware sprite can be any size up to 
64x64 pixels. Its origin can be placed any- 
where on the screen, including off the top 
and/or left sides. Each pixel in the sprite can 
be transparent, one of two programmed 
colours, or the 1s complement ofthe under- 
lying pixel. The sprite colours are applied 
after the palette; each can be selected from 
a range of 262,144 colours. 


Accessing the XGA 


XGA is controlled using a combination of 
I/O-mapped and memory-mapped regis- 
ters. I/O-mapped registers are those that 
appear in the I/O address space of an 80x86 
processor, and are accessed using IN, OUT, 
or other I/O instructions. Memory-mapped 
registers appear in the memory address 
space of an 80x86 processor, and are ac- 
cessed using standard memory operations 
with all the available combinations of reg- 
isters and addressing modes. In addition, 
many I/O-mapped registers are indexed 
(that is, the register is selected using an 
index in one I/O port, and the data for all 
indexed registers is written through a sec- 
ond I/O port), This technique, used also by 
the VGA, reduces the I/O address space 
required. 


Memory-mapped registers are generally 
used to control the drawing coprocessor, 
where frequent access requires good per- 
formance. I/O-mapped registers (indexed 
and direct) are used for the remainder 
(mainly setup registers, where perfor- 
mance is less important). 


Multiple XGA adapters (multiple instan- 
ces) can be used in a system. Each in- 
stance has an instance number and has its 
registers mapped at different addresses. 
The memory-mapped registers are lo- 
cated at some point within the address 
range C0000h and DFFFFh, the adapter 
ROM/RAM address space. The precise lo- 
cation is set by the PS/2 configuration 
process. When multiple XGA subsystems 
are installed in a system, the memory- 
mapped registers for all instances can be 
mapped within the same 8 KB block of 
address space. The allocation of ad- 
dresses is the responsibility of the system 
configuration process, which ensures 
that there is no conflict between installed 
adapters (XGA or others). 


The base address of the 16 I/O registers 
of an XGA is 21x0, where ‘x’ is the in- 
stance number. The base address of the 
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memory-mapped registers of an XGA is 
_ (ROM Base addr) + 7 KB + (128 x instance 
number). 


You might wonder why we used memory- 
mapped registers, when traditionally, dis- 
play adapters such as the VGA and the 
8514/A have been controlled through reg- 
isters mapped into the I/O address space. 
Memory-mapped registers have been intro- 
duced to control the drawing coprocessor, 
where accesses are frequent and good per- 
formance is essential. 


The I/O address space in the 80X86 is limited 
to 64 KB, so individual adapters can only 
use a restricted number of addresses (to 
avoid possible conflicts between adapters). 
When the adapter contains many registers 
(typical of a display controller), indexed 


[ 


Figure 3 - Memory-mapped XGA Coprocessor registers 
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ation. 


register addressing schemes are often used, 
as noted above. Memory address space is 
much larger (1 MB minimum in real mode), 
so adapters with memory-mapped registers 
can avoid indexing, thus allowing direct 
access to all registers, and reducing code 
space and execution time. 


When the 80386 is running in protect mode, 
the processor normally checks I/O accesses 
by applications to ensure they are allowed. 
It reads the I/O Permission Bitmap, a pro- 
cess that adds 20 cycles to each individual 
1/О access. Memory-mapped registers 
avoid this overhead, reducing to one-tenth 
the time taken to start many graphics oper- 
ations. 


Another advantage relates to multiple dis- 
play adapters. Each instance of the XGA has 


Bresenham Er 
senham K1 


Background Mi» 


Compare Value 


a different set of register addresses, as de- 
scribed above. Software must be able to run 
with any possible set. The 80X86 allows 
base-plus-offset addressing for memory ac- 
cess, using a segment register and ап imme- 
diate or register-based offset. The software 
would typically set the segment register to 
point to the first address of the memory- 
mapped registers, and then have immedi- 
ate pointers to specific registers. I/O 
addresses, on the other hand, are always 
contained in the DX register; no form of 
base-plus offset addressing is possible. For 
1/O-mapped registers, DX must be calcu- 
lated correctly before each access, taking 
time and code space. 


The register memory map for the XGA co- 
processor (Figure 3) illustrates how all the 
important registers are in plain view and 
easily accessible. 


Programming the XGA 


There are several ways to program the 
XGA. For environments such as Windows 
and OS/2, IBM provides suitable driver soft- 
ware. Since GUI applications are device-in- 
dependent, there are no XGA-specific 
programming issues in these environments. 
If you are operating at DOS level, then IBM 
provides a TSR software driver with the 
XGA card. Its API is upwards compatible 
with the driver for the 8514A adapter, and 
is documented in the XGA Display Adapter 
Interface Tecbnical Reference (list price &14, 
part no 15F2154 from your IBM dealer). If 
you need to go to a lower level, the XGA 
interface must be programmed by writing 
to the hardware directly; there are no INT 
10h BIOS extensions. The Video Subsystem 
section of tbe PS/2 Hardware Interface 
Technical Reference: Common Interfaces 
(part no 849809) gives full details of the 
XGA register set. This includes useful ad- 
vice for new application developers and 
those wishing to migrate existing applica- 
tions. It should help to get the best from the 
XGA and to ensure compatibility with any 
future extensions. The PS/2 XGA Display 
Adapter Technical Reference 5.00(part no 
15F2219) gives information specific to the 
adapter card implementation of the XGA. 
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Разса1 


A Light at the End of the Tunnel 


Turbo Pascal is the first 3GL environment to be offered as a full Windows product. 
Paul G Smith has been looking at it. 


To have a basis for comparison for Turbo 
Pascal for Windows, you need some idea of 
the existing, C-based approach to Win- 
dows. A baby Windows program written in 
Microsoft C typically consists of about six 
files (C source, module definition, make 
file, text resource file and, just for fun, a 
couple of resources - say an icon and a 
cursor). These have to be corralled into one 
.EXE using a motley collection of command 
line, character-mode interactive and Win- 
dows-based tools. Borland C++ makes 
great strides in smoothing this process, but 
the IDE still runs in character mode - so you 
can’t bring up your program’s window 
beside the source code that generated it - 
and, more importantly, you are still work- 
ing with Window’s rotten non-OOP, 550 
function-call API. Unless you buy іп a class 
library, or use one of the constricting 
4GLs/application generators, you are still a 
satellite of the 90 line ‘Hello World!’ pro- 
gram. 


This, then, is the environment into which 
Turbo Pascal for Windows (henceforth 
‘TPW’) has been launched. Practical, full- 
blooded Windows programming remains 
the territory ofan elite, who have spent time 
and blood sussing the system. In this age of 
evermore sophisticated software tools, we 
are overdue for something better. 


Е Turbo Pascal 
Search Run Compile Options 


Window. Help 


Installation 


TPW is dead easy to install. Assuming you 
have first installed Windows 3 (a prereq- 
uisite), all you do is place the first of the 
installation disks in a floppy disk drive and 
start the INSTALL program. ‘his is a proper 
Windows application, running within the 
Windows environment. (Its display is way 
over the top, but we won't spoil the surprise 
for you.) The files on the installation disks 
are packed, to conserve space: (һе 5.25- 
inch disk version is supplied on three High 
Density disks, and unpacked to 3.8 MB. 


Editor and Environment 


Тһе installation process creates three pro- 
gram icons in the Windows program man- 
ager: one for the TPW Integrated 
Development Environment (IDE), one for 
the Whitewater Resource Toolkit and one 
for the Debugger (which you would nor- 
mally start from the IDE). To start TPW, you 
double-click the IDE's icon. 


The Integrated Development Environment 
(IDE) for TPW is most impressive. The en- 
tire development process for Windows ap- 
plications can now be carried out from 
within the Windows environment. You still 
get the speed and power of the TPW com- 
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Figure 1 - The Turbo Pascal for Windows IDE 


Turbo Pascal - [e\tpwAwi 
Bun Compile O 


piler, and the kinds of functions that were 
in the old text-based IDEs. The develop- 
ment environment is (assuming you have a 
reasonably powerful PC that performs sat- 
isfactorily with Windows) a whole lot nicer 
to use. This product is going to make users 
of Borland C++ (also for Windows) very 
jealous: they must put up with an old-style 
text-based IDE. 


The IDE is a fully-fledged Windows appli- 
cation, and as such it follows the Windows 
Multiple Document Interface conventions. 
In common with other MDI-style Windows 
applications the fundamental component 
of the TPW environment is the desktop 
(which is itself a frame window opened 
over the underlying Windows desktop); up 
to 32 editing windows at a time can be 
opened, stacked, resized, and moved about 
within this TPW desktop. You can expand 
an edit window to occupy the entire de- 
sktop area; edit windows can also be 
shrunk down to icons on the desktop. The 
TPW menu bar appears below the title bar 
of the desktop, and a status bar is displayed 
at the bottom (see Figures 1 and 2). Func- 
tionality provided by the menus is very 
similar to Turbo Pascal 6.0. 


The IDE editor implements ‘undo’ and 
‘redo’, which means that you can step back 
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Figure 2 - Compiler options dialog box 


and forth through your editing operations 
to recover from any accidental changes or 
deletions during the current edit session. 


TPW’s editor operates in two modes: a 
mode that is compatible with other Win- 


dows applications, implementing the | 


‘Common User Access’ (CUA) command set 
used by other Windows text editors; and an 
‘Alternate’ mode that implements a com- 
mand set more like (but not the same as) 
other Borland language products. You 
choose between the modes using the ‘pref- 
erences’ dialog box, which is reached 
through the ‘options’ menu. The alternate 
mode is interesting, because it is defined by 
а special macro command file that you can 
edit and recompile yourself to create new 
key bindings and editor commands. 


I'd like the editor a lot more if it understood 
the Pascal syntax enough to, if the user 
wished, auto-indent source code and high- 
light Pascal keywords. Not a big deal, I 
admit, but Macintosh (Think) Pascal pro- 
grammers have had that kind of facility 
since 1984. Syntax-directed editing isn't all 
that difficult: what do you say, Borland? 


Тһе debugger сап be invoked from the TPW 
IDE: if, instead of asking it to run your pro- 
gram you select the ‘run’ menu ‘debugger’ 
command, the program will (if necessary) be 
recompiled and the debugger will then be 
invoked. Beware: the debugger uses the most 
recently saved version of your program, and 
if you have made changes to it without saving 
the debugger won't find out. This confused 
me a bit the first time I tried out the debugger: 
a bug in my program didn’t appear in the 
version I tried to debug. You can configure 
'TPW to auto-save files before running or de- 
bugging them; Га have liked to see a warning 
appear when it wasn’t configured that way. 


TPW includes the‘ Whitewater Resource Tool- 
kit’, an application that lets you construct and 
edit resources for your Windows application. 
The keystone of the Resource Toolkit is the 
Resource Manager, which you use to manage 
resource files, and to start the various resource 
editors, A resource editor is supplied for each 
resource type. These editors are graphical, 
allowing you to type, draw, and colour-in 
your resources previewing the results on 
screen. The Whitewater Resource Toolkit, al- 
though not integrated in any way into the IDE, 
is very friendly; it even uses the Windows 3 
help system. 


Syntax Extensions 


The TPW compiler is packaged specifically 
as a tool for developing Windows applica- 
tions. Although it may be that you could force 
it to build non-Windows text based applica- 
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tions (I found no documentation on how to 
do that) it looks like Borland wants you to 
buy a separate copy of Turbo Pascal 6.0 for 
text-based applications development. 


As well as using the TPW compiler from 
within the IDE, you can invoke it from the 
DOS command line. All the facilities of the 
IDE compiler are available; you can control 
them using command line switches. 


Windows data objects can be allocated in 
one of two heaps: the global heap, shared 
between all Windows applications, and the 
local heap which lives inside your applica- 
tion's data segment. All TPW heap alloca- 
tions are made within the global heap; since 
there is a system-wide limit on the number 
of objects within the global heap, TPW 
sub-allocates smaller objects within larger 
memory blocks, which it pre-allocates and 
manages, Because of the way that TPW 
does this (it creates ‘fixed’ memory blocks) 
your application may suffer if run in the 
Windows ‘real’ mode: the way to get around 
this is to directly call Windows’ memory 
manager if you are writing a memory-in- 
tensive application that is to use real mode. 


Windows uses C-style null-terminated 
strings, unlike those familiar to most Pascal 
programmers, TPW extends the Pascal syn- 
tax to support arithmetic operations on 
pointers to arrays of characters; you can 
also use array-access operators on charac- 
ter pointers. A unit of null-terminated string 
handling functions is provided, so that you 
can confine all your string manipulations to 
null-terminated strings. Beware that Pascal- 
style string handling functions cannot be 
performed on null-terminated strings, so if 
the Pascal-style operations are dear to your 
heart you'll have to convert back and forth 
between the two formats. 


Dynamic methods 


In previous articles we have commented 
on the problems associated with‘flat’ vir- 
tual method tables (VMTs used by Borland 
to dispatch virtual methods): if virtual 
methods are overridden in descendant ob- 
ject types, all the method table entries have 
to be copied into the new object’s method 
table. If objects contain many methods, 


type 
TCommandHandler = object (TEventHandle) 
commandID: INTEGER; 
commandState: CmdState; 


constructor Init; 


destructor Done; virtual; 
procedure doit; virtual cm_First + cm_Redo; 
procedure unDoit; virtual cm_First + cm_Undo; 


end; 


‘TApplication 3 
TDialog 


Windows Copt 


TScroller 


0.0... 


БЕСТЕН Есин. 
| 
| 

ЕГІЛЕ. Tadoouton | | 
| 
| 
| 
| 


ТСоп\го! 


TFileWindow 


Figure 4 - ObjectWindows hierarchy 


and if many objects need to be overridden 
(perhaps changing a small subset of the 
methods each time) the application data 
segment that holds all the method tables 
can quickly overflow. 


Windows operates by dispatching messages; 
the ObjectWindows class library is designed 
to support the Windows message passing 
system. A Windows application may have to 
deal with lots of different types of message; 
the ObjectWindows class library, together 
with the extra definitions and implementa- 
tions in your program, contains a great many 
different virtual methods, ObjectWindows 
thus defines several class types, each with 
many methods, Applications developed 
using ObjectWindows are implemented by 
selectively override these methods, defining 
new derived classes that encapsulate applica- 
tion-specific functionality, 


If TPW only supported the ‘flat’ virtual 
method tables, in common with its prede- 
cessors Turbo Pascal 5.5 and 6.0, many 
ObjectWindows applications would run 
out of space. Borland has got around this 
(and at the same time provided a pretty neat 
way of dispatching method calls that 
handle Windows messages) by defining a 
new type of virtual method: the ‘dynamic’ 
virtual method. 


Windows messages are identified by index * 


numbers, which are integer constants. The 
ObjectWindows class library is organised 


Figure 3 - Dynamic virtual methods 


on the basis that each message has a 
method, in an object type, to handle it. The 
virtual keyword is expanded, in class 
declarations, to include the index number 
for the corresponding message, which must 
be unique for all methods in the class and 
its derivations - see Figure 3. 


A new type of method table has been cre- 
ated for dynamic methods: the dynamic 
method table or DMT. Each class may have 
either one or both of a flat VMT and a DMT, 
depending on the mix of virtual and dy- 
namic methods defined for it. DMTs, unlike 
VMTs, contain a list of method index num- 
bers (the Windows message indexes) fol- 
lowed by a list of corresponding method 
addresses. Only those methods that are over- 
ridden in a particular class need to have a 
DMT entry, which means that method table 
space is limited, at the cost of an iterative 
look-up of method entries in DMTs. 


It’s interesting to see Borland accepting that 
the space problems caused by storing flat 
VMTs in the application’s data segment 
make that technique unsuitable for Win- 
dows (see previous .EXE articles). DMTs 
are indeed slower than VMTs, but since you 
can’t fit all Windows application’s message 
handlers into VMTs there's no choice but to 
go for a different implementation. 


Dynamic methods are nice for implement- 
ing message handlers in Windows applica- 
tions, in which each message has a defined 
index number in common with things like 
menu definition resources. They are not 
quite so nice if you have other methods that 
could also benefit from the reduction in 
VMT space, because you have to dream up 
unique numbers for all new dynamic meth- 
ods. This is no great problem for Windows 
message handlers, buta real kludge in other 
cases, since the index number has no other 
relevance to the program being developed. 
It would be much better if programmers 
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could use а compiler directive to say that 
certain virtual methods should use DMTs, 
and that the compiler should auto-allocate 
the DMT index numbers in cases where 
they are left unspecified. It would also be 
nice if the programmer could (optionally) 
specify that VMT and DMTs should be allo- 
cated in far memory and take up more 
space than allowed at present. 


Libraries 


ObjectWindows is the class library bundled 
with TPW, and it’s a beaut. It hides dozens 
of tedious function calls and data structures 
which clog up Windows programs written 
in C, leaving the programmer free to con- 
centrate on the task in hand, Figure 4 shows 
the main Object Windows hierarchy. All 
classes are derived from TObject 
(necessary for the use of Borland’s ТСо1- 
lection and TSt ream classes, which 
supply a general-purpose storage system 
and object persistence). The TApplica- 
tion class handles general initialisation, 
such as registering the main Windows pro- 
cedure, and the message dispatch loop. All 
this is hidden; the programmer has merely 
to subclass it for his own application and 
instantiate it. All the other classes on the 
tree represent visual objects: windows, dia- 
logs and controls. 


You create your application’s main window 
by inheriting from TWindow. TPW's fa- 
cility to associate messages with particular 
methods means that you do not have to 
construct those giant case statements 
which are a hallmark of Windows applica- 
tions. If your application needs to act on 
wm_Paint messages, you simply over- 
ride TWindow’s Paint method (TP6 afi- 
cionados: equivalent to Draw). Because a 
lot of the work can be done by calling 
object methods rather than API functions, 
there are fewer multi-parameter calls. You 
don’t need to pass a window handle to a 
method of a window object - it’s in the 
instance data. 


The function of the various classes is rea- 
sonably obvious from their names. Special- 
ist classes include a file selection dialog box 
TFileDialog, memory buffer and file 
editors (TEditWindow and TFile- 
Window), and support for the MDI system 
of child windows (TMDIWindow, 
TMDIClient) - of limited use, perhaps, 
since MDI has been dropped from the latest 
version of the CUA specification. 


Users of Turbo Pascal V6.0 and the excel- 
lent Turbo Vision system will want to know: 
How close is ObjectWindows to Turbo Vi- 
sion? The answer: quite close, but not 
touching. Some differences are inevitable. 
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Turbo Vision runs in character mode and 
has complete control of the machine; for 
example, it handles its own events. Ob- 
jectWindows runs in graphics mode, and 
must fit in with Windows' way of doing 
things. So, although a lot of the identifier 
names are the same, TPÓ applications will 
require some work to get them going under 
TPW. 


Incidentally, there seems to be controversy 
over who wrote ObjectWindows. A White- 
water Group spokesman told .EXE that Ob- 
jectWindows was essentially the same 
library that Whitewater has been shipping 
with its Actor system for five years, adapted 
by Borland to be compatible with TPW - he 
estimated that 90% of the code was White- 
water’s. The next release of Actor, he said, 
would contain a library on ‘the same level’ 
as TPW’s. Borland, when asked about this, 
stated that it was really a Borland product, 
and that Whitewater had only supplied 
consultancy on the project. Hmm. 


Other libraries; the new Strings unit, 
touched upon above, contains 26 functions 
and procedures for manipulating and con- 
verting C-style null terminated strings. A syn- 
tax extension permits the use of type PChar 
to be used in the same way as C’s char *. 
For example, given the declaration 


var P : PChar; 


you can write 
P :=/Null terminated string’; 


'This enables you to abandon Pascal-style 
strings altogether, which might be just as 
well. 


The WinCRT unit supplies a text file device 
driver that redirects standard I/O to a scroll- 
able window containing a ‘virtual’ character 
screen, Old-fashioned ReadLn/Wri- 
teLn/GotoXY style programs can be 
swiftly ported to Windows, simply by in- 
cluding a uses WinCRT atthe top of the 
code - without need to use ObjectWin- 
dows. Of course, clever stuff, like colour 
manipulation, doesn't work, but this fea- 
ture is extremely handy for knocking out 
quick-and-dirty test programs. 


DLL externals 


Windows allows applications to share sep- 
arately built modules of codes, called‘dy- 
namically linked libraries’ (DLLs). Each DLL 
can contain, séveral different functions. As 
long as the calling interface remains un- 
changed, DLLs can be altered and rebuilt 
without requiring any changes to the client 
applications. TPW allows you to call func- 
tions in DLLs and build DLLs of your own. 


Turbo Pascal 


Each function in a DLL that is callable from 
outside the DLL is given an index number 
and a name. The calling application can 
refer to the DLL function by name (which 
defaults to the function's identifier) or by 
index number. 


Figure 5 shows an example of a DLL (lifted 
from Borland's TPW Programmer's Guide). 
The entries in the exports clause, at the end, 
can be annotated with a name directive (to 
specify the entry's name) and a resi- 
dent directive (to specify that the name 
information should be cached in memory 
to save look-up time). If an application calls 
a function in a DLL, it declares it using the 
external keyword, eg: 


function Min(X, Y: Integer): 


Integer; 
external ‘MinMax’ index 1; 


‘the name of the external function, if it 
differs from the function identifier, can be 
specified by adding a name directive. The 
index and name directives are both op- 
tional. 


The Debugger 


Turbo Debugger for Windows is a bit dis- 
appointing. It still runs in text mode: every 
time you hit a break point, the image on the 
CRT tube bounces around for a few sec- 
onds, trying to cope with the mode switch. 
Windows specific features include special 
heap inspection tools and trapping of Win- 
dows messages. For more details, please 
see Dan ОВ пеп в article on Borland C++ in 
.EXE March’91. There is nothing wrong 
with Turbo Debugger - it’s a good tool - but 
it is eclipsed by the rest of the package. 
Doubtless it will be revamped when Win- 


library MinMax; 


function Min(X, Ү: Integer): 
Integer; export; 
begin 
if X < Y then 
Min:- X 
else 
Min:- Y; 
end; 


function Max(X, Y: Integer): 
Integer; export; 


if X > Y then 
Max:- X 
else 
Max:- Y; 
end; 
exports 


Min index 1; 
Max index 2; 


begin 
end. 


Figure 5 - A simple DLL 
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dows 3.1 appears later this year - the new 
version of Windows will contain special 
debugging hooks. 


Documentation 


TPW comes with six manuals: an installa- 
tion and tutorial User Guide, a Programmer's 
Guide that defines the language and run- 
time library; a Windows Programming 
Guide, a Windows Reference Guide, a ma- 
nual for the Whitewater Resource Toolkit, 
and a Debugger User's Guide. 


Тһе manuals are detailed and comprehens- 
ive, but they appear to have suffered a little 
from hurried preparation: a few typo- 
graphical errors remain. You have to take a 
some of the program code examples with a 
pinch of salt. I'd like to have seen some 
cross-references between manuals. I found 
at times that I was hunting from manual to 
manual for something: a consolidated 
index would be really useful. 


A few things, like editor macros, are not 
described at all. For information about 
these you'll have to look at the disk-based 
documentation and READ.ME files. This is 
а continuation of a Borland trend with its 
language utilities. It won't worry many 


users, although it's surprising that there's no 
hint at all of the editor's extensibility in the 
printed documentation. 


From all parts of TPW you can call up 
context-sensitive on-line help, which 
uses the Windows hypertext help system. 
This is a real pleasure to use. The on-line 
help isn't complete, although it does con- 
tain everything important. For the more 
obscure stuff you still need to look else- 
where. 


Conclusions 


The difference between writing Windows 
applications in straight C and using TPW is 
comparable to the difference between writ- 
ing straight MS-DOS programs in assembler 
and a high-level language. As with our re- 
view of Turbo Pascal 6.0, it has been hard 
to avoid gushing. 


On the downside, the Pascal language is 
showing its age: in TPW we see more new 
features shoehorned into small syntactic 
spaces. Some of the language constructs in 
'TPW look a teensy bit contrived. Borland is 
presently submitting its proposals for 
changes to the ANSI standard Pascal lan- 
guage: I hope that the ANSI committee is 


Turbo Pascal 
able to represent the wider world's require- 
ments for language constructs that are not 


specific to the problems posed by specific 
run-time environments. 


Turbo Pascal for Windows is very good 
indeed, continuing the trend established 
with Turbo Pascal 6.0. I don't know 
whether Borland's evident productivity im- 
provements are due solely to their apparent 
wholesale adoption of OOP techniques, 
but it would be nice to think that it is. If they 
continue to crank out new and improved 
versions at this rate, we can look out for 
some pretty special stuff in future versions 
of Turbo Pascal. 


Paul G Smitb bas been dragged away from 
product development to write this review (be 
needs the money), He bas recently launched 
а range of communications products for the 
Macintosh, and he also consults on graphics, 
communications, and object oriented pro- 
gramming techniques. He can be contacted 
via CIX and AppleLink as "pgsmitb", 

Turbo Pascal for Windows costs £149.95. 
Registered owners of any Borland language 
may purchase it for £69.95. 

Borland UK is on 0734 320022. 
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why be an onlooker... 
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Willow without Weeping 


WLO - tbe Windows Libraries for OS/2 - is a quick metbod of getting your Windows 
application running under OS/2 PM. And even if you don't give a fig for OS/2, 
it's good preparation for Windows' future. Andrew Marsball explains. 


Originally this article was going to describe 
how you could increase the market for your 
Windows product by using Windows Li- 
braries for OS/2 (WLO, pronounced ‘wil- 
low’) to get your application running under 
OS/2, but after the Windows Developers 
Conference in February, things have 
changed a bit. Well, quite a lot actually. 
Getting your application running with the 
WLO libraries should now be a part of your 
normal development cycle regardless of 
whether you intend to ship an OS/2 pro- 
duct or not, A program that is WLO-confor- 
mant will port a lot more easily to WIN32, 
the 32-bit Windows API, when that arrives. 
Given this increased profile of WLO, it is 
important to understand what it is, how it 
works, and how to integrate it into the 
development environment. 


So what is WLO? 


Тһе WLO Development Kit, previously 
known as Porthole, BCL or the SMK, is a set 
of software tools which will allow you to 
build OS/2 PM applications from Microsoft 
Windows 3.0 compatible source code. The 
PM application produced by this process 
will run with OS/2 Version 1.21 or later. The 
WLO 0.9 Kit produces a separate execu- 
table file from the Windows executable. 
WLO 1.0, available in June, will produce a 
single executable which will run on either 
Windows or OS/2. 


WLO works because the executable file 
formats for Windows and OS/2 are largely 
the same. The resource format of Windows 
is a subset of the OS/2 format. All that’s 
needed is to fix up the Windows API exter- 
nal references. At the heart of WLO is a suite 
of DLLs which reproduce the functionality 
of the Windows DLLs in what Microsoft call 
‘the mapping layer’ (see Figure 1). These 
DLLs map the Windows API calls in your 
program onto their PM equivalents. Certain 
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API calls, such as MessageBox, have a 
direct PM equivalent - in this case, Win- 
MessageBox. Other API calls, such as the 
cursor information in RegisterClass, re- 
quire the mapping layer to preserve informa- 
tion across many OS/2 calls. WLO will also 
generate multiple Windows messages for 
one OS/2 message. For example, character 
handling requires just one message іп OS/2 - 
this is translated by WLO into the multiple 
message expected in a Windows application. 


The mapping layer can support multiple 
converted Windows applications. WLO ap- 
plications can communicate with native PM 
applications via the Clipboard and DDE. 
The mapping layer automatically converts 
between bitmap formats for the clipboard, 
and window handles, memory and so on 
for DDE. You cannot talk to a PM window 
directly because of the fundamental dif- 
ference in the size of the Window handles: 
16-bits for Windows, 32-bits for PM. 


A WLO application can load and display 
Windows compiled resources without a 
problem. Tools are supplied to convert fonts 
and icons to their PM equivalent formats. 


WINHELP.EXE is also supplied with the 
WLO kit so that help created for the Win- 
dows application will run unchanged (05/2 
Help is entirely different). There are some 
restrictions on what a WLO application can 
do. Most, if notall, of these restrictions are due 
to facilities not available under the OS/2 oper- 
ating system. The main restrictions are: 


€ There is no sound, palette, WINMEM32 
or debug API support. 


€ Interrupts cannot be called directly. 


€ There is no support for 3rd party Win- 
dows device drivers. 


A Windows API function that is not sup- 
ported is ‘stubbed out’ to use Microsoft's 
words, meaning that a call to a sound func- 
tion, such as OpenSound does nothing - 
but it will not hang the system. Direct calls 
to Int 10h will cause a Protection Violation 
or "Trap D’. This is because PM applications 
run at ring 3 of 80286 protection scheme, 
where as Windows applications run at ring 0 
orring1.Dos3Calland NetBIOSCall 
should be used instead . 


Windows (\ 


Mappint 


Figure 1 - The WLO Mapping Layer 


5 ош of 5 hackers prefer other software 
protection methods to Hardlock E-Y-E? 


What hackers dislike... 

Hardlock E-Y-E was designed using cryptographic 
principles. It took the experience and know-how of 
Germany's No. 1 in software protection and the 
leading edge technology of a US semiconductor 
company to create the ultimate software protection 
tool. Hardlock E-Y-E is based on a custom chip 
featuring secure algorithmic response rather than 
simple bit swapping or counting schemes. 


What software developers like... 

Hardlock E-Y-E combines all the features software 
developers require in a single product: algorithmic 
response to provide security and an optional non- 
volatile memory to allow custom configurations. 
FAST Electronic has made implementation of 
Hardlock E-Y-E in your software easy. Use HL-Crypt 
to protect .EXE or.COM files, or incorporate high 
level language interface routines in your software. 
The algorithm parameters and the contents of the 
memory can be programmed in seconds using our 
Crypto-Programmer card. This unique card guaran- 
tees that no one else can burn your original codes. 
Simply plug the card into any PC slot and start up 
your own Hardlock E-Y-E workshop. 


What your customers will like... 

Hardlock E-Y-E allows unlimited backup copies. The 
device is shipped with the software for the user 
simply to plug into the parallel interface and forget. 


Daisy chainability, outstanding reliability (no battery is 
needed), and the most compact High-Tech design 
ensure that your customer will accept Hardlock E-Y-E. 


What your accountant will like... 

Hardlock E-Y-E needs no factory coding. This ensu- 
res optimum delivery schedules and stock flexibility. 
Revenues will 
90 up as soft- I— d 
ware piracy ii [ — E 1 
and multiple 
usage are pre- 
vented. Despite 
its wealth of 
features, 
Hardlock E-Y-E's 
prices remain 


competitive. 

...As more and 

more software Hardlock E-Y-E 

developers programmable, algorithmic response 
) 


tion - all i . 
customers and and memory option - all in one. 


accountants appreciate the Hardlock E-Y-E device, 
hackers like it less and less. 


MMAGNIF @ 


Order your demo unit today. Contact Magnifeye, 
235-239 Walmer Road, Walmer Studio #6, W11 4EY, Telephone 071 221 8024, Fax 071 792 3449. 
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Pocket Soft's new “Virtual Memory Linking" provides 
the industry's most advanced memory management 
technology for Microsoft C, Microsoft Fortran and 
Clipper applications, with no changes to source code. 
.RTLink Plus also includes a profiler and supports 
multiple nested overlays, EMS or XMS caching and 
Codeview. It works with any language which produces 
standard .OBJ files. The normal price is £295.00 but 
until June 30th, 1991 Roundhill has a special offer 
price for .RTLink Plus of $195.00 (plus VAT). 


Periscope/EM is a new product that offers a software- 
only solution for debugging programs which leave no 
room in the lower 640K. Qualitas and Periscope have 
worked together to allow Periscope to use protected 
extended memory when running in a 386 or 486 system 
with 386MAX or BlueMAX. Periscope/EM costs only 
$155.00 (plus VAT). For 386MAX/BlueMAX add 
Y. : 2 870.00/ 890.00 (version 5.11 is required). Roundhill 

Company, Inc. can also supply the full range of Periscope hardware 

debuggers - please call for details. 


Roundhill’s PANEL Plus II screen manager includes an 

interactive screen design editor, C and MS-Fortran code 

generators, and a extensive library of user-interface 

functions. Support is included for pop-up fields and 

Г] windows, multiple-line fields, scrolling regions, mouse 

P lus П ææ апа scroll-bar operations, pull-down menus апа custom 
г | validation, There are interfaces to popular PC graphics 
libraries which allows operation in graphics mode under 
DOS and OS/2. Key assignments and edit functions 
are CUA/SAA compatible. PANEL Plus II comes with full library source code, and 
versions are available for DOS, OS/2 (including DLL), Unix, Xenix, QNX, and VMS. 
The library source and your.application screens can be ported to any of these 
operating systems with no royalties. PANEL Plus II costs £285.00 (plus VAT) per 
development licence. Please call for a free demonstration diskette. 


Roundhill also stocks many other development tools: From Copia International, we 
have AccSys for Paradox and AccSys for dBase IV — easy-to-use, high performance 
interfaces between the database and your own C-language applications. From 
Graphic Software Systems, we have the Graphics Development Toolkit and 
Graphical Kernel System for either DOS or OS/2, as well as XVT for source- 
compatible GUI development over a wide range of operating environments. We also 
stock Microsoft language products. Roundhill is an authorised dealer for Sage (USA) 
and can supply the new SPE editor for DOS or OS/2 (including mouse support and 
unlimited undo/redo), and the PVCS source control software, which is now available 
for DOS, OS/2 several Unix platforms. Please call for a full catalogue and price list. 


Roundhill Computer Systems Limited 
Orchard House, Ogbourne St. George, Marlborough, Wiltshire SN8 1SU, England 
Telephone: 0672 84 535 ө Fax: 0672 84 525 
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What you need 


WLO programs can be built in either the 
DOS or 05/2 environments. My advice to 
you would be to use the OS/2 environment, 
since it is only possible to debug the con- 
verted application with 05/28 Protected 
CodeView. You can run Windows in Real 
mode in the DOS compatibility box if you 
need to check that any changes you make 
still work in this environment. 


On top of your normal Windows develop- 
ment environment, (386-based machine, at 
least 2 MB RAM, 30 MB hard disk, Microsoft 
compatible C compiler, Windows SDK, sec- 
ond monitor for debugging) you will need 
the following: 


€ OS/2 Version 1.21 or above. I would 
recommend 05/2 1.3 since it only re- 
quires 2 MB RAM. 


ө An OS/2 Developers Kit (IBM's or Micro- 
soft's). 


€ Another 10 MB of disk space. 


WLO itself can take up to another 7.5 MB 
depending on the installation options 
you have chosen. A full installation in- 
cludes sample source, Windows System 
fonts, international copies of the Win- 
Help database, DLLs, import and static 
libraries for all models, WLO utilities, and 
Quickhelp format on-line documenta- 
tion. WLO applications can be produced 
without OS/2, but this is not really recom- 
mended as it's a bit like producing Win- 
dows applications without having a copy 
of the Windows run-time! 


You should install WLO from OS/2 since 
the OS/2 Installation command file will 
then copy across the OS/2 DLLs and a di- 
rectory of what Microsoft calls its Applets. 
These аге WLO versions of all your fa- 
vourite Windows accessories - including 
Solitaire. Microsoft says this is to allow you 
to demonstrate the utility of the WLO Kit. 
АП models, with both emulated and alter- 
nate maths libraries, are available - small 
and medium normally suffice. Once in- 
stalled, you need to set your LIB and PATH 
environment variables to point to the ap- 


propriate directories. If you are going to 
compile a WLO application under OS/2 
you will also need to add all your standard 
Windows environment settings. The WLO 
DLLs are automatically copied to the same 
directory as PMWIN.DLL, so they will be 
ready to run straight away. If you rely on 
any of the standard windows system fonts, 
these should be installed now via the OS/2 
Control Panel. 


YUU 


It is possible 
using the WLO kit 
to have something 

up and running 
on OS/2 in around 
2 days 


ULL 


Converting your application 


Let me state straight away that if your 
program uses any internally developed or 
third party device drivers, TSRs, hardware 
dongles (with their assembly language 
checking routines), your application will 
not be completely converted by the WLO 
kit without these sections being completely 
rewritten for OS/2. If your application 
does not fall into this category you will 
find that you should have something run- 
ning in two days or less. The shortest time 
Ihave seen for a WLO conversion is three 
hours. So, once you have installed the 
WLO kit, and after you have stopped 
playing Solitaire, you can attempt to con- 
vert your first application, I would recom- 
mend compiling the Sample programs 
supplied (GENERIC and REVERSI) before 
attempting your own application. А suc- 
cessful compile of these programs will 
demonstrate that the environment variables 
have been set up correctly. To convert your 
application, all you have to do is change the 
link statement in your makefile to use the 
WLO import libraries instead of the Win- 
dows ones. Figures 2a and 2b show the 
changes that are necessary. 


d 


г 


link аррпапе /NOD ,, libw slibcew, appname.def 


Figure 2a - A normal Link Line 


link appname /NOD ,, libmk_b slibcemk os2, appname.def 


Figure 2b - A WLO link line 


Windows Libraries for 05/2 


Now delete the executable and re-make the 
application. The resulting executable can 
be run from the 05/2 command line just 
like any other OS/2 program. The first thing 
you will notice about your WLO applica- 
tion, if it runs at all, is that it takes a long 
time to display its window. This is because 
of all the DLLs the OS/2 needs to load to get 
a WLO application running. Once running 
Microsoft states that a WLO application is 
normally around 0 - 10% slower than the 
same application running in native Win- 
dows. In my experience, graphics tends to 
be the slowest area. 


If your WLO application ‘traps’ - that is, 
causes a Protection Violation - it could be 
for three main reasons: 


€ You are performing some form of direct 
I/O. 


€ You have not yet converted your DLLs. 
€ You've got a bug. 


nitially you should comment out all direct 
/O or interrupt calls, just to allow the main 
body of your program to гип. You can 
convert these to Dos3Cal Lor the 05/2 
API equivalents later. 


All DLLs that the application calls have to 
be converted as well. These require a little 
more work than the executable. OS/2 and 
Windows expect different register settings 
on initialisation of the DLL. The OS/2 DLL 
oader will set the registers to the OS/2 DLL 
initialisation values, so before the Windows 
initialisation routines can be called some 
modifications are needed. Fortunately, the 
WLO Kit provides a utility and a piece of code 
that does this job for you. The utility is called 
CONVDLL. It adds some code to the start of 
your DLL to manipulate the registers. It also 
adds some code to handle the unlinking of 
the library once all the WLO apps using it 
have closed. To allow CONVDLL to do its 
work, you must reserve space in LIBEN- 
TRY.ASM by including the file CONV- 
DLL.INC. If you've rejected LIBENTRY.ASM 
and use your own assembly startup routine, 
now is a good time to go back to it. Figures 
3and 4 demonstrate the code and make file 
changes that are necessary. 


Once the DLL has been compiled and 
linked, you can run CONVDLL. An import- 
ant point to note here is that OS/2 cannot 
guarantee the order in which DLLs will be 
loaded, so your DLL may be initialised be- 
forethe Windows system DLLs (USER, KER- 
NEL, GDI etc). This means that you should 
not call Windows functions in your initiali- 
sation routine until after the INCLUDE 
CONVDLL. INC statement. 
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As for bugs: converting an application to 05/2 
using WLO is a very good way of finding 
subtle (and not so subtle) bugs in your appli- 
cation. The protect mode environment of 
OS/2 is a lot less forgiving than Windows. 
Running CVP (try to get V2.3 or above: the 
V2.2 that came with C V5.1 has problems with 
WLO) will normally find the problem, I teach 
a Windows to OS/2 PM migration course, and 
I generally find that most of the conversion 
problems are due to bad coding practices in 
the Windows program. The conversion ac- 
tually helps to clean up the Windows pro- 
gram that is being converted! 


Multi-tasking issues 

OS/2 is а. fully pre-emptive multi-tasking 
operating system. Windows is not. The 
multi-tasking under Windows is really a 
round-robin scheduler, A Windows appli- 
cation will only lose control when the mess- 
age queue is empty on a call to GetMessage 
or PeekMessage. This allow the Windows 
programmer to make assumptions about 
the way that shared resources can be ac- 
cessed which would not be valid under 
OS/2. WLO protects converted applications 
from this and guarantees that a converted 
application will only be suspended to run 
another converted application when it calls 
GetMessage or PeekMessage. The rest of 
the PM applications are scheduled as nor- 
mal. This has important implications if you 
decide to extend your application by the 
use of an OS/2 DLL. You should use sema- 
phores to synchronise access to the shared 
resources inside the DLL because the DLL, 
being an OS/2 program, will be pre-emp- 
tively scheduled. 


WLO utilities 


There isa number of utilities that come with 
the WLO kit. CONVDLL I've already men- 
tioned. The others are : 


CONVICON, which converts Windows icons 
to PM format, When you install a program in 
the Program Manager in OS/2, the system 
looks for a PM icon in either the program's 
extended attributes or in the program's re- 
sources. Since your WLO application is really 
a Windows program, none will be found. 
CONVICON allows you to convert your Win- 
dows icon to a PM icon. To use, type: 


CONVICON <winicon.ico> 
<pmicon.ico> 


WLOINST, which installs WLO DLLs or at- 
taches PM icons to an executable as an 
extended attribute. The source to this utility 
is provided as part of the WLO kit. Microsoft 
recommends that you ship this utility with 
your product to copy over automatically 
the WLO DLL set onto the target system. 
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1 vd for 05/2 


cProc LibEntry, 
cBegin 


<PUBLIC, FAR> 


Figure 3a - A portion of LIBENTRY.ASM 


cProc LibEntry, 


cBegin 


INCLUDE convdll.inc 


<PUBLIC, FAR> 


Figure 3b - LIBENTRY.ASM modified for WLO 


The other function of WLOINST is to add 
an icon (perhaps one converted with CON- 
VICON) to the extended attributes of a file. 


MM 


WLO applications 
can communicate 
with native 
PM applications 
via the clipboard 
and DDE 


YUU 


CONVFONT is for converting fonts to PM 
format. Windows and OS/2 use different 
font file formats. This utility converts be- 
tween the two. 


WINHELP is the standard Windows help 
engine. WINHELP functions in exactly the 
same way as it does in Windows - it even 
says it is a Microsoft Windows application 
in its About Box. The WLO kit provides 
international versions of the help engine in 
10 non-english, European languages, WIN- 
HELP, by the way, is a WLO application. 


RCPM is the PM Resource Compiler, re- 
named to prevent conflicts with the Win- 
dows RC.EXE. This used to be the only 
clash between the Windows and OS/2 
SDKs - both had a resource compiler called 
RC.EXE. You couldn't simply rename one 
since there were hard coded references to 
other programs. The solution I used to use 
was to patch one of the compilers using 
debug and then rename it. Microsoft has 


now provided a cleaner solution by sup- 
plying a new version of the PM resource 
compiler called RCPM. Now all you have to 
remember is to alter all the PM make files 
to use it (users of automatic code gener- 
ators, such as CASE:PM, bewarel). 


WLO09.HLP is a quick help database con- 
taining on-line documentation for the WLO 
kit. This is not really a utility, but I consider 
Quickhelp to be an essential development 
aid. 


Odds and ends 


Two more notes. Applications will have 
to modify their set-up because the equi- 
valents of WIN.INI in OS/2, OS2.INI and 
OS2SYS.INI, are binary files. The Win- 
dows profile functions are translated to 
their PM equivalents and WLO is intelli- 
gent enough to recognise some of the 
standard sections for example, colours, 
and convert the call to its PM equivalent. 
All other sections will ‘pass through’ and 
not be recognised. Because OS2.INI is a 
binary file your set-up should make any 
modifications that are necessary itself; the 
user cannot make any modifications by 
hand. The solution is to have a private 
profile for your application : this will still 
work using the WLO kit. 


Тһеге аге differences in the way that certain 
graphics call operate under Windows and 
OS/2 so WLO applications can be slightly 
different at the pixel level from the original 
Windows application. 


Extending an application 


It is possible to extend a WLO application 
to make use of OS/2 specific functions - the 
most important being multi-threading. 


link dllname libentry /NOD, dllname 


.dll,, sdllcew libw, 


dllname.def 


Figure áa - A DLL Linh line 


link dllname libentry /NOD, dllname.dll,, sdllcemk libmk b os2, dllname.def 


Figure 4b - DLL link line for WLO 


Free Logitech mouse 


with every U.K. copy 
of BRIEF 3.1 


Mouse support with BRIEF 
3.1 makes editing as easy as 
point and click 


Mark text and move around 
without using the keyboard. 
Hit the mouse’s right-hand 
key. A special user- 
configurable menu window 
pops up and lets you execute 
any BRIEF command you 
wish. Right from the window 
your working in. 


Plus, mouse support has 
really enhanced window 
control. Zoom your windows 
to fill the screen. Or close 
them with buttons on the title 


bar. Move around with with 
horizontal and vertical scroll 
bars. BRIEF’s window 
resizing options have 
increased as well. Enlarge (or 
shrink) one window - the rest 
automatically adjust to fill the 
remaining screen. 


Order your U.K. copy of 
BRIEF today and get a free 
Logitech mouse 

Right now, and until 1st June 
1991 all purchases of BRIEF 
version 3.1 from Software 
Construction will receive a 
free Logitech 400 d.p.i. serial 
mouse. The U.K. version of 
BRIEF 3.1 comes on dual 


media and supports both DOS 
and OS/2, and includes a 
bonus macro diskette. BRIEF 
3.1 retails for £199 excluding 
V.A.T. Order yours today, 


0763- 244114 


Visa, Access or Mastercard 
accepted. 
THE 
SOFTWARE 
CONSTRUCTION 
COMPANY 

ГІ». 


1 Тһе Maltings, Green Drift 
Royston, Herts. SG8 5DB 
Telephone (0763) 244114 
Facsimile (0763) 244025 


ONE OFFER PER ORDER. THIS FORM MUST BE RETURNED WITH YOUR ORDER 
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There are three ways to extend а WLO 
application: 


€ Adding the new code inline. 


€ Adding the code in a separate object 
module. 


€ Adding the code in a separate 05/2 DLL. 


I would recommend the use of the last two 
options, since adding code inline can cause 
problems with prototypes and type defini- 
tions. It is not possible to include both OS2.H 
and WINDOWS.H inthe same source module 
because they define the same types different- 
ly. For example, HWND is defined as being 
16-bit in Windows and as 32-bit in OS/2. If 
you only need to call one OS/2 API routine in 
your code you should prototype it at the start 
ofthe module and then use it. A more prefer- 
able route would be to have a separate source 
file for the OS/2 specific parts of your code. 
This will allow you to include OS2.H in this 
module and have all the correct prototypes 
and type definitions available. АП references 
to OS/2 functions will be resolved at link-time 
by the OS2.lib import library. Adding an OS/2 
DLL to your code is required if the OS/2 
additions need to use resources of their own. 


Access to this DLL has to be synchronised 
between multiple running instances of your 
converted application. Microsoft suggested 
that this could be done using semaphores. 
One of the WLO samples, OS2DLL, demon- 
strates how an 05/2 DLL can be called from 
a Windows program. 


If you want to use the multi-threading ca- 
pabilities of OS/2 from a converted appli- 
cation, there are two severe restrictions: 


€ Secondary threads cannot call any Win- 
dows API function except PostMessage. 


ө Asccondary thread can only call C run 
time functions if the thread code is in a 
DLL. It is possible to call OS/2 API func- 
tions such as DosOpen or DosClose. 


These restrictions make adding multi- 
threading to your code all but impossible 
without a major rewrite. 


Conclusion 

'The Windows Libraries for OS/2 are a very 
useful tool to help you move your applica- 
tion from Windows to the OS/2 environ- 
ment. It is, however, just a tool. It won't be 


Windows Libraries for OS/2 


possible to just recompile you application 
and have it running under OS/2. Most seri- 
ous applications will run into one or more 
of the restrictions outlined above. To over- 
come this, some sort of re-write will be 
necessary. But then again, many of these 
re-writes will save future problems with 
Windows V3.1 and beyond. 


Version 0.9 of WLO is available now, from 
Microsoft UK for £100 approx or $150 if you 
have a contact in the U.S. Version 1.0 will 
be released as an upgrade - some time in 


June, says Microsoft. Version 1.1 will form 


part of the Windows 3.1 SDK when this is 
released later this year. 


EXE 


Andrew Marsball is tbe director of a com- 
puter consultancy company specialising in 
the areas of Windows and OS/2 Presenta- 
tion Manager. He also is a part-time con- 
sultant for QA Training where he teaches 
both the OS/2 Presentation Manager and 
the Windows to OS/2 PM migration course, 
Andrew can be contacted on 0462 451496 
апа оп Compuserve as 100016,3504. * 
Microsoft UK can be contacted on 0734 
391123. 


Deadlock-l 


grammable by the Software House. 
2. No need to keep a stock. 
3. Ten (10) days delivery guaranteed. 


4. The codes can be changed if desired by the 


software house. 
5. Supplied with FREE software. 


6. Are you already using DONGLES? You can have 


us as a second source. (Call for details). 


Please send all orders to B. L. Computer 


Security, 101 Hendon Lane, 


London N3 3SH, or call us on 081- 


or Fax us on 081-346 2672. 
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. Software protection units that are pro- 


Finchley, 
343 0734 


MULTIPLE INDEPENDENT MONITORS CAN NOW BE DRIVEN 
SIMULTANEOUSLY FROM A SINGLE PC OR PS/2 


THE DUAL VGA PLUS 


Жж UP TO 800x600 RESOLUTION 
* TWO INDEPENDENT SIMULTANEOUS 
DISPLAYS WITH OVERLAY CAPABILITY. 
ж 100% COMPATIBLE WITH ІВМ 
VGA/EGA/CGA/MDA VIDEO STANDARDS 
*4 BOARDS IN ONE SYSTEM GIVE 8 
SIMULTANEOUS DISPLAYS 


NOW INCLUDES WINDOWS 3.0 DRIVER AND 
MULTIPLE TERMINAL EMULATION PACKAGE 


CEBRA COMMUNICATIONS LIMITED 


26 LORNE PARK ROAD, BOURNEMOUTH 
TEL 0202 299048 FAX 0202 299192 
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Тһеге аге тапу 
ways to boost your 
software development 
efforts 


A more sensible way of launching 
your next software development project 
is with Enfin/2, a new 4th Generation 
Language software development tool 
which allows you to produce complex 
software applications quicker and more 
easily than you had previously thought 
possible. 

It lets you create applications for 
either Microsoft Windows 3 or OS/2 
Presentation Manager Graphical User 
Interface (GUI), with built-in graphics, 
SQL database, 


charts, data storage, 


sophisticated graphical reports and 
communication links to the outside 
world. Enfin applications developed in 
one environment will run in the other. 

Enfin/2 lets you build complex 
systems out of simple building blocks, or 
'objects'. It supplies nearly 150 standard 


objects to give you a valuable head start, 


allowing you to prototype, explore your 


business requirements and come up with 
solutions for your business' changing 
needs. 

But things don't stop there. 

There is a sophisticated range of 
code generating editors within Enfin/2 to 
increase productivity, whilst an optional 
compiler produces standalone, royalty- 
free applications to use on as many 
workstations as you like. 

Enfin/2 is backed by QA, the UK's 
technical 
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rogramming 


Why programming is hard 


Even with a well-defined problem to be solved, it is very difficult to produce a program 
that works without any bugs at all. Jules May explores the reasons why this is so. 


I believe that the most spectacular example 
of language design is the specification for 
Pascal. It is good, not because it is a general 
language, nor because it forces (alleged) 
good design on the programmer, but because 
it solved a particular problem admirably. 


Pascal is a product of its time. During the 
1960's, what is known as the 'software 
crisis’ developed. Engineers had become 
familiar with the capabilities of computers 
and started designing ever more ambitious 
software projects. Unfortunately, these pro- 
jects were dramatically in advance of what 
the programmers could do, and more and 
more software was shipped which was so 
bug-ridden as to be unusable. 


Out of this mess developed most of the 
disciplines we know today - software en- 
gineering, structured programming (which 
is usually taken to mean top-down struc- 
ture) and the study of human factors. Soft- 
ware has become far more reliable, and this 
has allowed programmers to develop their 
skills still further, The only problem is, his- 
tory is poised to repeat itself. The introduc- 
tion of graphical environments (which are, 
to all intents, fully-fledged operating sys- 
tems) has thrown a major spanner into the 
works, because not only is it extraordinarily 
difficult to get anything to work with them, 
but the programs that are being produced 
are bound to influence the design of pro- 
grams on text-based systems. A Windows 
program written in C looks more like as- 
sembler on the old mainframes than a mod- 


ern language on a shiny new operating 
system; there is enormous quantities of in- 
itialisation code and housekeeping and rela- 
tively little real work. What is going on in 
this example is this; top-down programm- 
ing is not an appropriate programming model 
for Windows. In this case, textbook pro- 
gramming will not make a working pro- 
gram. 


Limits of top-down 


Rather than concentrate on this one 
example, I want to use it to look at a more 
general problem. The fact is that structured 
programming is an appropriate strategy in 
very few problems (although it is extremely 
appropriate in sections of nearly all), and it 
is unreasonable to try to shoehorn every 
possible programming task into а struc- 
tured model. I suspect that one of the rea- 
sons for C's success is that, while it will 
almost allow true structured programming, 
it will almost allow a number of other 
strategies as well. This is in contrast to Pas- 
cal, which sacrifices everything which is not 
consistent with top-down development in 
order to achieve a magnificent environ- 
ment, provided one plays by its rules. 


Itis time for some examples. To begin with, 
consider the compilation process itself. 
Practically every book I have ever read 
about compiling portrays the process as a 
pipeline - that is a number of separate pro- 
cesses filtering information. Blobs of infor- 
mation flow into one end of each process, 


Figure 1 - An example of Pipelines 
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and new blobs, dependant solely upon the 
input, come out the other. These may be 
transformed again, until eventually execu- 
table code falls out of the end of the pipe. 
Graphics systems operate the same way. 
Now, all these books offer programs (most 
very well-written within the confines of the 
chosen language), but most feel that the 
program is not explanatory enough without 
diagrams, such as those in Figure 1. 


"They're right - the diagram is a much better 
explanation of the process than a structured 
program. In fact, in orderto getthe program 
to work at all, a number of fiddles have to 
be made, which are wholly inconsistent 
with the structured model. They include, 
but are not limited to: 


1. The types of all the objects flowing be- 
tween the processes must be known to all 
the processes. In fact, each process needs 
to know only the types which enter and the 
types that leave, but this can't be expressed 
in a structured form. 


2. While (for instance) Pascal or C have abso- 
lutely no qualms about unreading a record 
from a file, the idea of a stream (of which a 
file is an example) is not provided, because it 
introduces a form of side-effect. This means 
that a special unread procedure must be as- 
sembled for each type which must be unread. 
Furthermore, a variable must be declared to 
remember the unread item (or lack of it), and 
this must be available to several procedures 
within the process. In short, these look-ahead 
variables must be defined at, or very close 
to, the global level - short-circuiting exactly 
the structure which the language has been 
trying to enforce. 


Pipelines are a special case of a much more 
general structure; the form is now known 
as Yourdon design. Ed Yourdon (a systems 
analyst) developed a notation which (he 
claimed) allowed one to understand the 
flow of information around a company (for 
example), and then translate that into a 
program relatively easily. An example is 
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shown in Figure 2. The notation does have 
a problem in that it has very precise rules 
about what can go where and when - the 
arcs between the processes are strongly 
typed ina hierarchical fashion. Once a con- 
sistent drawing has been made, programm- 
ing is a trivial process, although the 
program will usually be incomprehensible 
without the original drawings. 


Alternatives to text 


Ihave no complaint with Yourdon notation 
- indeed I think it was a very important 
invention. However, a number of things 
seem obvious to me which have never been 
brought to light. First, in spite of being 
almost totally graphical, Yourdon is a lan- 
guage - it has structure, type, scope, and all 
the other accoutrements of real languages. 
Second, it is not a Chomsky-type grammar, 
so there isn't a simple way of parsing that 
one can copy out of a book; nevertheless 
since it has precise rules, it must be compil- 
able. Third, because the process of pro- 
gramming a Yourdon specification is 
largely mechanical, it follows that the lan- 
guage is unambiguous. Finally, since the 
programs produced in this way are incom- 
prehensible without the original charts, it 
must be imposing a structure on the pro- 
gram which is different from that in the 
chosen language. 


To review, here we have a structured, un- 
ambiguous, compilable language, which 
has about 20 years of use behind it, and is 
tailored towards a particular form of struc- 
ture (which, incidentally, is closer to the 
way normal people think than top-down 
structure ), and is so simple that valid pro- 
grams can be developed away from the 
computer. This must be the most significant 
development in computer languages ever! 
So why is nobody compiling it? 


The limits of CASE.. 


This, I suppose, is where CASE comes in. In 
fact, CASE offers the same kind of computer 
support as computer-aided design does - little 
Gf any) help with design, but fairly sophisti- 
cated drawing management. Every example 
of CASE which I have seen so far has been the 
equivalent of drawing management on an 
established methodology. Furthermore, the 
methodologies which have been chosen as 
the bases of CASE tools have tended to be 
text-based disciplines which are more amen- 
able to the computer than to the designer. 
One atrocious example of this is the Vienna 
Development Method. 


VDM works like this. One defines a list of 
processes, each of which has certain as- 
pects defined: 


€ The range of its inputs. 
Ф The range of its outputs. 
€ What the process does. 


Look familiar? It wouldn't in VDM! The lan- 
guage is designed so Шага specification can 
be proved mathematically never to fail, and 
consequently for proofs to be any use the 
project must be specified to a better ргесі- 
sion than even a programming language 
defines. While analysts were complaining 
that programming was too difficult even 
with simplified, high-level languages, here 
isalanguage which claims to solve all these 
problems by being more complicated! 


Although VDM is a particularly insane sol- 
ution to the problem of specifying pro- 
grams, it is by no means unique. No, in 
order for abstractions and metaphors to be 
any use, either in specifying or writing pro- 
grams, we need terms that reflect accurately 
the way people think. We have a contender 
for this: object-oriented programming. 


Figure 2 - An order control system expressed in Yourdon 


p 


... and OOPs 


For those people who have been living in 
a cave for the last five years, object-oriented 
programming applies a totally different 
Structure to a program than normal, decla- 
rative languages do. Instead of variables 
being passive repositories of data, which 
are acted upon by aggressive and impatient 
procedures, data is contained in objects, 
each of which knows how to do something. 
These objects communicate with each 
other by sending messages to each other, 
and receiving polite replies. (Object- 
oriented aficionados love using such an- 
thropomorphic terms). For example, ‘2’ 
would be an object, and it would know 
how to add itself to another, similar object, 
how to turn itself into a 'real', should that 
be required, and how to print itself on the 
current output stream. Objects can be de- 
clared to descend from other objects, inhe- 
riting their methods, so for instance integers 
and cardinals would use the same 'add' 
method, but it would be overridden for 
reals. 


OOP has been around for many years, 
largely ignored. Suddenly it has leapt in 
popularity. We are being exhorted to con- 
vert completely to object-oriented develop- 
ment, casting aside 20 years of accumulated 
wisdom in the process. Is OOP really that 
good? 


Well... yes and no. Object-orientation lends 
itself very well to the graphical environ- 
ments I mentioned earlier, because that is 
exactly the metaphor windows systems use. 
It is no accident that Smalltalk (the grand- 
daddy of OOPs languages) and the Mac 
desktop appeared in the same lab of the 
same company at the same time. This meta- 
phor, though, is of desktop soup, with ob- 
jects floating around in it. Anything can 
send any message to anything else, and 
there is no censorship, control, or even a 
system to find out where a message came 
from (because it is important to the image 
that an object not know where a message 
comes from). There is no concept of active- 
ly hiding information. 


'There is another serious problem with the 
OOP metaphor. Each object defines its own 
methods for doing things irrespective of all 
the other objects. Thus processing words is 
quite different to processing peas, and the 
classes ‘Peas’ and ‘words’ will both define 
their own methods called ‘process’. How- 
ever a farmer, a nutritionist and a packing 
clerk will all have their own idea of what it 
means to ‘process’ peas, and people of 
these three classes should additionally be 
able to define their own methods to imple- 
ment these ideas. As it is, only one object 
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can take part in understanding a message, 
and in this case it would ultimately be the 
class ‘peas’. Furthermore, there should be 
some concept of censorship; a secretary 
should not be allowed to instruct the nu- 
tritionist to process anything. In real life 
(which, judging by the terminology, 
OOPs are trying to emulate), there are 
validation procedures for handling mess- 
ages, whether between computers in a 
bank, or between employees in a com- 
pany. A concept of hiding information, 
central to Pascal and crucial in top-down 
design, is entirely absent from OOPs. In 
large projects, this leads to a feeling of 
anarchy, as all the classes in a system 
compete to decide who understands a 
message. 


Now, I’m not saying that OOPs is a bad 
thing. Far from it - I think OOPs will prob- 
ably point the way towards the next gener- 
ation of languages - but it is nota complete 
solution to the software crisis of the '90s, 
and will, more likely, contribute to it in the 
short term. OOPs will show its strength in 
the evolution of user interface design, not 
just in windows, and will have an import- 
ant role to play in natural language under- 
standing. However, to claim it is in some 
way better than procedural (and other) 
languages is, I believe, throwing out the 
baby with the bath water. 


This is one of the motivations behind the 
object extensions to classical languages, 
notably C++. There are both advantages 
and disadvantages to this approach. On 
the one hand, it gives a much more grace- 
ful introduction to appropriate design 
techniques, and it allows programming 
techniques to be mixed in just the way I 
am asking for. On the other hand I feel 
that removing the comprehensive inherit- 
ance mechanism of pure object lan- 
guages (such as Smalltalk and Actor) is 
rather missing the point of object orienta- 
tion, and there will also be a correspond- 
ing adulteration of the concept of a 
procedure. 


A larger view 


Any attempt to produce a generally ap- 
plicable language must fail. People write 
programs by understanding a problem 
using metaphors (for which the prob- 
lem’s own jargon is the notation), and 
then translating that problem into nota- 
tion the machine can understand, If the 
machine notation reflects accurately the 
terms used in the statement of the prob- 
lem, then the program is the statement of 
the problem. If not, the program is a sol- 
ution. 
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This distinction is crucial for two reasons; 
productivity and maintenance. Consider a 
cybernetic system, controlling the electronic 
suspension on a car. It is relatively easy to 
define a suite of equations which describe the 
movement of the car, but we want to solve 
those equations in reverse, and in real time. It 
is possible to produce a solution to this prob- 
Jem, by working outthe relevantequations and 
writing a program to do the appropriate sums. 
The reliability of the resultantsystem is depend- 
ant upon the original equations (pretty good), 
and the calculated solutions of them (dodgy). 
It is safe to assume that the computer will not 
make mistakes in the arithmetic, Subsequently, 
due to engineering developments, it becomes 
possible to adjust the hardness of the suspen- 
sion from moment to moment, and we wish to 
incorporate this into our control system. First, 
the solutions must be modified to account for 
the changed geometry of the suspension. Sec- 
ond, Ше system must take the decision how 
hard to make the suspension, presumably by 
trying alternatives and selecting the best. 


Although this isa complex example, it graphi- 
cally illustrates the points I wantto make. This 
is a relatively simple application in terms of 
the problem space. The automotive engineer 
could state the problem using differential 
equations on less than one piece of paper. 
Furthermore, the problem, expressed as it is 
in mathematics, allows very little room for 
interpretation. The process of creating a pro- 
gram, however, is fraught with difficulty. 
When the update is required, a single state- 
ment is enough to define the change to the 
problem - but most of the previous solution 
will have to be thrown away. 


Тһе solution is obvious, if prohibitively ex- 
pensive. If the problem itself were given to 
the computer, and the compiler were re- 
sponsible for finding the solution, the 
change to the program would constitute a 
single line. The problems of maintenance, 
which in this case are enormous, would 
simply disappear. 


The fact is that finding solutions to equa- 
tions, which isa largely mechanical process 
full of detail, is exactly the kind of thing 
computers are good at. In a simpler form, t 
his is what all compilers do anyway. A good 
system of compiler would always allow the 
problem (or, if necessary, the solution to it) 
to be expressed in the problems’ own 
terms. The difficulties of writing and main- 
taining programs all stem from the fact that 
a translation phase is taking place away 
from the computer and away from the ap- 
plication, and that it is being performed by 
a person (the programmer) who is not ex- 
pert in either, but is more a kind of middle- 
man. 


Programming 


Multiple languages 


Although this ultimate aim is impractical 
(that of building programming languages 
whose reserved words comprise the jargon 
of all human knowledge), it is possible to 
come much closer to this ideal than is being 
achieved at the moment. All quantifiable 
knowledge (which, it is reasonable to as- 
sume, is the domain of computer solutions) 
is expressed using a very few metaphors. 
They include: 


@ The Process (such as in Pascal and С). 

ө The Object (Smalltalk, Actor, ModSim). 

ө Mathematics (APL, and FORTRAN if you 
must). 

@ Arithmetic (COBOL). 

@ The Dataflow (Yourdon and Lucid). 

@ The Function (WAFL, Miranda, and 
others). 

@ The Fact (Prolog). 

© The String (AWK and Brief). 

ө The Great-big-thing-that-could-mean- 
anything (Lisp, BASE, Excel etc). 


I'm sure there are others, but I can't think 
of many more important ones. As you can 
see, all these metaphors have been ap- 
proached at one time or another in different 
languages. The problem is, each language 
addresses one metaphor to the detriment of 
all others, xenophobically defending it 
against all alternatives. Connections into 
other languages have been added, if at all, 
as an afterthought, and even if the lan- 
guages could coóperate, linkers are not 
adequate to handle the kind of connectivity 
that a fully integrated program demands. 
Herein lies the problem; there is no task 
(except synthetic tasks designed to adver- 
tise a language) which falls exclusively into 
one domain. The software developer has to 
select not the language which is the best for 
the job in hand, but the language which is 
most appropriate for the crux of the job, 
and then massage the rest of the job to fit 
the chosen language. 


If a solution is to be found to the next 
software crisis, (and, rest assured, it will 
come), it will be found not in more complex 
and clever languages, but in linkage. 


EXE] 


Jules May is a freelance programmer specia- 

lising in graphics and HCI. He also runs 
Jules Computer Ltd, selling graphics systems 
and productivity tools. He can be contacted 
on 0707 44185 or on CIX as Jules. 


Watch out for Jules’ regular .EXE column, 
which begins next month. 
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Charles Babbage 


Babbage’s Analytical Engine: 
A Programmer's View 


This year sees the bicentenary of the birth of Charles Babbage, the pioneer of the computer. 
Martin Campbell-Kelly looks at the programming ideas behind bis Analytical Engine, 
the first design for an automatic digital computer. 


In 1842 the Astronomer-Royal Sir George 
Biddell Airy was asked by the Chancellor of 
the Exchequer whether or not the Govern- 
ment should spend any further money on 
Charles Babbage's calculating engine. His 
opinion was ‘that it was worth- 


He made contributions across the spectrum 
of science - publishing papers on the physi- 
cal sciences, statistics, technology, and ge- 
ology. He made numerous inventions, 
including a medical opthalmoscope. He 


ning I was sitting in the rooms of the Ana- 
lytical Society, at Cambridge, my head lean- 
ing forward on the table in a kind of dreamy 
mood, with a table of logarithms lying open 
before me. Another member, coming into 
the room, and seeing me half 


less’. Today Airy is largely forgot- 
ten, but in 1991 Britain is celebra- 
ting the bicentenary of the birth of 
Charles Babbage. In March, a 
commemorative postage stamp 
was issued by the British Post Of- 
fice; his Difference Engine No. 2 
is being reconstructed by the 
Science Museum; and there will 
be two major conferences on Bab- 
bage during the summer. This ar- 
ticle explores Babbage’s 
crowning intellectual achieve- 
ment, the Analytical Engine, from 
the point of view of today’s pro- 
grammer. 


Charles Babbage 


Charles Babbage was born in Lon- 
don on Boxing Day, 1791, the son 
of a wealthy banker. Although 
today Babbage is best known as 
the pioneer of the computer, he 
was much more than this - he was 


"m 


asleep, called out, "Well, Babbage, 
what аге you dreaming about?", to 
which I replied, "I am thinking that 
all these tables (pointing to the 
logarithms) might be calculated by 


"› 


machinery". 


It was not until 1822 that Babbage 
drew up concrete proposals for his 
Difference Engine, a machine that 
would calculate and print mathe- 
matical tables completely auto- 
matically. The calculations were to 
performed by a mathematical pro- 
cess known as the Method of Dif- 
ferences - hence the name 
Difference Engine. 


Babbage succeeded in obtaining 
funds from the Government to 
construct the engine, arguing that 
it would be used to produce nau- 
tical and other tables in the na- 
tional interest. Eventually he 
received a total of $17,000 - the 


a vigorous reformer and a poly- 
math in the nineteenth-century 
tradition (Figure 1). 


Shortly after graduating in mathematics from 
Cambridge University in 1812, Babbage 
and two of his reforming contemporaries 
initiated a renaissance of British mathema- 
tics by introducing the modern notation for 
the calculus. In 1828 he was appointed 
Lucasian Professor of Mathematics at the 
University. He played a major role in raising 
the status of science in Britain from being a 
pastime for gentlemen amateurs to being a 
professional pursuit. His classic book Ол 
the Economy of Machinery and Manufac- 
tures (1832) was the first serious treatment 
of the micro-economics of manufacturing. 
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Figure 1 - Charles Babbage, 1791 - 1871 


was an expert on cryptography, the rail- 
ways and insurance. He once campaigned 
to be a Member of Parliament, and he wrote 
pamphlets on political and economic re- 
form. He even wrote a semi-religious book 
on Natural Theology. Today, however, it is 
chiefly for his calculating engines that Char- 
les Babbage is remembered. 


The Difference Engine 


According to Babbage's (not always re- 
liable) autobiography, he first conceived 
the idea of a calculating engine while still 
an undergraduate at Cambridge: 'One eve- 


equivalent of perhaps &1 million 
today. Although Babbage worked 
on the project for a decade, no 
machine was ever produced, except for the 
small prototype which is now displayed in 
the Science Museum, Kensington. 


There were several reasons for Babbage's 
failure to produce a full-scale machine. Not 
least, there was the formidable engineering 
problem of producing a reliable machine of 
several thousand components using the 
crude mechanical-engineering technology 
of his day. Another major problem was 
Babbage's inability to freeze his specifica- 
tion, so that he constantly altered the design 
while the engine was being built. This, and 
Babbage's abrasive manner, caused a good 
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deal of animosity between him and the 
engineer he commissioned to build the ma- 
chine and, of course, with the Government 
which was funding the project. In 1834 the 
Government lost patience and withdrew its 
support for the Difference Engine. 


In fact, in about 1834, Babbage had pro- 
duced a remarkable new design which he 
called the Analytical Engine. The Analytical 
Engine was to be a program-controlled 
general-purpose computer, very close in 
spirit to the modern digital computer. By 
contrast, the Difference Engine was a spe- 
cial-purpose machine which could do 
nothing except produce mathematical ta- 
bles. Important as table-making was, the 
Analytical Engine was a different order of 
conception altogether, It was the supreme 
achievement of Babbage’s intellectual life, 
and he pressed ahead with the project des- 
pite the uncertainties of funding. 


The Analytical Engine 


One of the key breakthroughs that Babbage 
made in the Analytical Engine was to sep- 
arate what we now call the processor from 
the memory. In fact Babbage used the terms 
‘mill’ and ‘store’, in an analogy with factory 
organisation: thus numbers were taken 
from the store into the mill for arithmetic 
processing and the results were then sent 
back to the store. For his input-output units, 
Babbage decided to use punched cards of 
the type used in Jacquard Looms, which 
were used in the weaving industry for mak- 
ing tapestries. (The same basic technology 


can still be seen in use in old-fashioned 
fairground organs.) Babbage also decided 
to use punched cards for his programs. 
Thus by simply changing the program, the 
Analytical Engine could immediately be set 
to work on another calculation. All these 
ideas seem so self-evident today that it is 
difficult for us to fully comprehend what a 
giant intellectual leap Babbage had made. 


Figure 2 shows a general plan of the Analy- 
tical Engine, dating from 1840. The mill (or 
processor) is the circular arrangement to 
the left of the drawing. The mill, which 
would have been about six foot in 
diameter, performed the four arithmetic 
operations of addition, subtraction, multi- 
plication, and division, Addition and sub- 
traction operations would have taken about 
three seconds, while multiplication and di- 
vision would have taken about a minute. 
The store is shown to the right of the pic- 
ture. In the store, the individual elements 
(or ‘variables’) were designated Vo, V1, V2, 
.. only a few storage elements are shown 
in the drawing, but Babbage envisioned 
many more being provided in the finished 
machine. Each variable was to be held on 
a vertical column of 50 digit-wheels, about 
10 foot high. The complete Analytical En- 
gine would thus have been about the size 
and weight of a small railway locomotive. 


Programming the 
Analytical Engine 


Although Babbage wrote a good deal in his 
lifetime - his collected works amount to 11 


‘les Babbage 


volumes - he published very little indeed 
on the Analytical Engine. The best contem- 
porary account we have is Ada Lovelace’s 
Sketch of the Analytical Engine published in 
1843. This article contained a number of 
‘programs’ for the Analytical Engine, and 
many writers have assumed that these were 
Lovelace’s own work. She has frequently 
been described as the world’s first pro- 
grammer, and the Ada programming lan- 
guage was named in her honour. In fact, the 
original computations were all devised by 
Babbage, and he himself described Lovelace 
as ‘my dear and much admired interpreter’. 
Although Lovelace’s role as a programmer 
has been exaggerated, this should not blind 
us to her achievement in the important, if 
less spectacular, role of interpreting the 
Analytical Engine for an uncomprehending 
world. Even today Lovelace's Sketch re- 
mains the most cited, and one of the clea- 
rest, accounts of programming the 
Analytical Engine. 


Figure 3 shows the simplest example given 
in the Sketch. The problem (given in the 
awkward notation of the period) is to solve 
the pair of simultaneous equations 


mx*ny-d 
mx*nysd' 


using the formula 


Ans ЕҢ 
ШЇЇ 


22 


ut 


General plan of Mr Babbage's great calculating engine, 1840. 


200000000008 


ШШ 


Figure 2 - General plan of the Analytical Engine, 1840 
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234542... 244 


Figure 3 - A simple ‘program’ for the Analytical Engine 


It is assumed that the coefficients n, т, 4 
and n’, т; d'are stored in the variables Vo, 
Vi, V2, and Уз, V4, Vs. The result, x, is left 
in V14. (The computation could easily be 
extended to calculate y.) 


A program for the Analytical Engine was pun- 
ched onto two sets of cards: a set of operation 
cards and a set of variable cards. Each step of 
the program was rather like a three-address 
instruction for a modern computer, with the 
interesting difference that the operation and 
the three ‘addresses’ were not bound into a 
single entity. The execution of the program 
is very clear in Figure 3, which looks a little 
like a program walkthrough - and indeed, 
this is exactly what it is. In fact, Babbage did 
not have the concept of a program as we 
understand it today: that is, a static piece of 
code which is dynamically executed by the 
computer. All of Babbage's examples are 
essentially walkthroughs: they show how 
the Analytical Engine would have per- 
formed a particular task, but not how the 
program cards would have been punched. 
Thus the programs contain no explicit con- 
ditional or branch statements, or input-out- 
put operations. 


Bernoulli Numbers 


The previous example illustrated only 
straight-line code. The modern digital com- 
puter gains its power from conditional in- 
structions, program loops and indexed 
addressing. To evaluate the Analytical En- 
gine, we therefore need to consider how it 
would have fulfilled to these functions. This 
is best illustrated by the Bernoulli Numbers 
example, which is one of the most compli- 
cated that Babbage produced. The original 
diagram for the computation is shown in 
Figure 4, while Figure 5 shows a translite- 
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ration into the Pascal programming lan- 
guage. (Bernoulli Numbers, incidentally, 
are based on the coefficients of the series 
expansion of x/(&* - 1), which occurs in a 
number of mathematical contexts. The first 
few Bernoulli Numbers computed in the 
Babbage program are Bi = 1/6, B3 = -1/30, 
Bs = 1/42 etc. The details are not important 
here, but a good exposition can be found 
in Volume 1 of DE Knuth's Art of Computer 
Programming.) 


The Analytical Engine performed condi- 
tional operations by detecting a change in 
the sign of a number. The Jacquard cards 
that represented the program were all 
strung together, so that detecting a change 
of sign - ‘running up’ as Babbage called it - 
enabled subsequent operations to be taken 
from a different part of the program. The 
effect of this would have been similar to a 
conditional branch instruction on a modern 
computer, but Babbage certainly did not 
have the modern notion of a goto-state- 
ment. Indeed, although there are a number 
of conditional operations in the Bernoulli 
computation, they are all implicit. 


Again, the Bernoulli example makes an 
implicit use of a program loop. In the 
diagram for the computation this is indi- 
cated by the statement ‘Here follows a 
repetition of Operations thirteen to twenty- 
three’. The exact mechanism by which 
looping was to be achieved is obscure, 
but essentially it would have involved 
‘backing’ the program cards, so that the 
cards that constituted the program loop 
would be obeyed repeatedly. A ‘Card 
Counting Apparatus’, which was set up 
with an integer value that automatically 
decremented each cycle of the loop, would 
determine the number of iterations. 


Charles Babbage 


The ability of the modern computer to 
perform vector processing and indexed 
addressing is the key feature that distin» 
guishes it from its forerunners of the 
1930s and 1940s. It was this feature that 
enabled it to perform matrix calculations 
(eg for partial differential equations in 
weapons design or weather forecasting), 
as well as sorting and retrieval oper- 
ations. It is, therefore, particularly inter- 
esting to see how far Babbage came 
towards realising this concept. 


The Bernoulli example shows the use of a 
vector to store the Bernoulli numbers Ві, Вз, 
Bs, ...; but once again the actual mechanism 
is obscure, and it seems unlikely that Babbage 
resolved all the technical issues. For тоге 
evidence on this, Babbage scholars have re- 
cently examined his papers in the Science 
Museum, where there are some two-dozen 
programs, One series of programs shows his 
attempts to generalise solving a set of simul- 
taneous equations by the method of Gaussian 
Elimination. In these programs Babbage is 
clearly attempting to find a way of structuring 
the data in the store so that it is possible to 
solve alinear system ofany order. The general 
strategy used was to take advantage of the 
independence of the operation and variable 
cards, so that each time round a loop the 
arithmetic process would be performed on 
the successive elements of a vector. But the 
results were decidedly complicated and 
messy, and Babbage never fully generalised 
the program. 


In the modern computer, problems of this 
typeare programmed by regarding a memory 
address as a variable numeric quantity which 
can be manipulated by the program (typically 
via an index register). This enables memory 
to be accessed in a systematic way for pro- 
cessing vectors and lists. Babbage never came 
up with what we now call the variable-ad- 
dress concept, and so he failed to take the 
final step towards a machine with the power 
of the modern digital computer. 


In order to transliterate the Bernoulli Num- 
bers example into a modern programming 
language (Figure 5), all the conditional and 
branch statements have been made explicit, 
along with the data-initialisation and output 
statements, and modern array accessing has 
been used. No change has been made to the 
logic of the computation, however, and the 
resulting program almost correctly computes 
the Bernoulli numbers. In fact, one statement 
needed to be corrected - operation number 
24 had to be changed from an addition to a 
subtraction - and then the results were exactly 
correct. In effect this is a program bug; and 
very probably one could claim some kind of 
record for this being the longest time ever 
taken to discover a bug! 
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Yr 
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2n 21-1 2n—2 
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entled+iaS . 


by a Variable-card. 
by a Variable-card. 


Figure 4 - The Bernoulli Numbers computation (part) 


program Bernoulli (output); 
label 1, 13,24; 
var q: 0..99; 
V: array(0..99] of real; 
begin 
V(1] := 1; V[2) := 2; МІЗ) := 


( operations 1-7} 
2s 


1 vem dg 


V(5) := V[5] + V1); 
V(4] / V(5); 
v[11) / У(21; 
-V[11); 

v(10) := V(3) - V[1]; 


if V[10] = 0 then goto 24; 


operations 8 - 12 ) 


q := 22; 

V(7) := У(21; 

v[11] vt6] / V(7]; 
У(211 * V(11); 


E 
S 
Pow 


v[12] + V(13]; 
v(10] - V(1); 
if У(10) = 0 then goto 24; 


( operations 13-23 ) 


1; 


13: 

V(6) := Vf6) - V(1); 
VU) := VU + V1); 
V[8) := V[6] / М(71; 
v1] := V(8] * (11); 
у(6] := V(6] - V[1]; 
у(7] := VU) + VE); 
VISI := V(6] / V(7): 
v[11) := V[9) * V(11]; 
V[12] := V(q] * V(11]; 
а:= 4+1; 

М(13) :- V(12] + V(13]; 
v(10) :- V(10) - У(1); 


( operations 24-25 } 
24: 


if V[10] «» 0 then goto 13; 


уа] := -V(13] 
writeln('B[', 2* (q- 21)41:2, "у =", 
У(41:8:4); 
V(3) := V(3) + V(1]; 
goto 1; 
end. 
Output: 
B[1]- 0.1667 [е1/6] 
B[3]- -0.0333 [ie -1/30 ] 
B[5]- 0.0238 [ie 1/42] 
B[7]- -0.0333 [е -1/30 ] 
B[9]- 0.0758 (іс 5/66 | 
В[11] = -0.2531 [ie -691/2730 | 
etc 


Figure 5 - The Bernoulli Numbers program in Pascal 
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harles Babbage 


Assessment 


The Government formally withdrew sup- 
port forthe calculating engines in 1842, and 
after that Babbage gave up all hope of ever 
constructing the Analytical Engine. Al- 
though he continued to refine his designs 
to his last years, this was essentially a hobby 
for his old age. He died in 1871 at the age 
of 79. His son Henry completed an ex- 
perimental fragment of the Analytical En- 
gine in about 1908, which is preserved in 
the Science Museum; but after that Bab- 
bage's computing work was neglected for 
halfa century until it was seriously taken up 
by the present generation of computer his- 
torians. 


Consequently, the modern digital com- 
puter - often called the von Neumann 
architecture after one of its principal in- 
ventors - was developed in complete ig- 
norance of Babbage's achievements. 
Perhaps the most remarkable thing about 
the Analytical Engine is its extraordinary 
likeness to the modern computer, in spite 
of being designed independently, in an- 
other century, and using an entirely differ- 
ent technology. As Allan Bromley, a noted 
historian of computing, has put it: ‘Indeed, 
I am bothered that the Analytical Engine is 
too much like a modern computer. Do we 
infer that a computer can only be built in 
one sort of way? Or have we allowed our- 
selves to be backed into a corner in using 
only one computational style? This is an 
issue that is very germane to current at- 
tempts to break away from the von Neu- 
mann-style of computing. 


How then should we remember Babbage 
in his bicentennial year? Clearly, if it was not 
for the importance of the computer in the 
late twentieth century, we would probably 
not be remembering him at all. And yet the 
modern digital computer owes nothing to 
Babbage's Analytical Engine. Indeed, it is 
possible to argue that Babbage's failure to 
complete his machine acted as a negative 
influence - creating a climate of failure that 
discouraged people from attempting to 
construct an automatic calculating machine 
for several decades. Be this as it may, it 
cannot take away from him the monumen- 
tal achievement of conceiving a computer 
a hundred years before electronics made 
such machines a practical reality. 


Martin Campbell-Kelly lectures in computer 
history at the University of Warwick. He is 
the editor of tbe Works of Cbarles Babbage, 
publisbed by Pickering & Cbatto in 1989. 
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tutorials. 

If you don't already know 
C, you can join tens of 
thousands of programmers 
world-wide who have 
learnt C with the Zortech 
Complete C Video Course, 
described as: 


"An excellent bargain ... 
... | heartily recommend" 
Gary Ray, PC WEEK 


Save your company 
thousands of £££'s. 
One programmer can train 
for only £299.95, but you 
can train ten programmers 
for just: 


C++ Course £299.95 
9 Extra Workbooks £179.55 
Total 10 students £479.50 


Yes! Only £47.95 each! 
(With all the FREE refresher 
courses you need!) 


Now, Zortech with its new 
C4-4- Video Tutorial has 
refined the art of video 
tuition and presentation 
even further for the 1990's. 


IN EUROPE CALL: 


44- 


NO RUSH! 
NO TRAVEL! 
NO HOTELS! 
ONLY £299.95 


Only £299.95 complete 

ө Six Videos with 32 lessons 

9256 page workbook 

ө Tutorial disk 

€ Compiler & hardware 
independent 

ө NTSC or PAL format 

ө Tax deductible 


Боп? delay, order now! 
Just mail the coupon or call 
the order hotline for same 
day shipment. 


USA: Zortech Inc., 

1165 Massachusetts Avenue, 
ARLINGTON, MA02174 
Voice: 617-646-6703 

Fax: 617-643-7969 


EUROPE: Zortech Ltd., 
106-108 Powis Street, ‘LONDON 
SE18 6LU 
Voice: 44- 1-316-7777 
Fax: 44- 1-316-4138 


1-316-7777 


[PES us п uum Gs NR ON GUN DEN GUN GER GUN GUB GUN GUN DUM OB DU GUN RUN GEM GUN DB DEN GB DER 1 DN ng 


FORDER FORM 
H Please rush me these items: 
Qty Description Price 
С++ Video Tutorial 

g — Extra C++ Workbooks £. 19.95 
J — Zortech C++ Compiler £129.95 
-- Developer's Edition £299.95 


H Please add £5 + VAT postage іп UK 
П All UK orders please add 15% УАТ 
International shipping charged at cost 


£299.95 Address 


Name 
Company 


Phone 
MC,VISA or СНО 
Card No. 


Expiry 


CIRCLE NO. 784 


ЕХЕ591 


617-569-5990 
617-567-2981 


Tel: 


. Store 'D' 
55. Bedford Court Mansions. 
Bedford Avenue, London. 
WCIB3AD U 


071-636-8210 
071-255-1038 


жугеетесіх ERE 


T 


PC computer with 640k ram, 20mb disk, Mono monitor, 101 
keyboard, 2S/1P/1G, 1 * 5-1/4" and 1 * 3-1/2" drive 
+++ £695.00 includes £270 FREE software +++ 

Menuix & Sysix Database software £99.00 
Sysed programmers editor 449.95, 
G.UR.U. Reporting utility £49.95 
Gawk & Grep prototypers £35.00 


PC computer with 2mb ram, 40mb disk, Mono monitor, 
101 keyboard, 2S/1P/1G, 1 * 5-1/4" and 1 * 3-1/2" drive 
+++ £1020.00 includes £370 FREE software +++ 
Menuix & Sysix Database software £99.00 
Sysed programmers editor £49.95, 
G.U.R.U. Reporting utility £49.95 
Gawk & Grepp iigner£35.00, 


*** LINX 80486-25 *** 
PC computer with 8mb ram,200mb disk, SVGA 1024 * 768 Colour scm, 101 keyboard, 


2S/1P/1G, 1 * 5-1/4" and 1 * 3-1/2"drive, 4 Port Unix serial , Lnx Ethemet , Mouse 
£3695.00 includes £1730 FREE software | "------------------.. 
Unix SysV ,rel 3.2 ,V2.02 Workstation developer £1295.00 


( VPIX is DOS-Mei 


Comprising: R-time, Vpix, Software developement, NFS, TCP-IP, XWindows RT & Developer Ten-plus v/i, 
ge under UNIX) Unix Text-Processing system £195.00 
GURU. 


жак LINX 80386sx-20 %%% 

PC computer with 4mb ram, 80mb disk, 

VGA 1024 * 768 Colour monitor, 
101 keyboard, 2S/1P/1G, 

1%5-1/4" and 1 * 3-1/2"drive, mouse 

+++ £1760.00 includes £800 FREE software +++ 
Unix SysV ,rel 3.2 ,V2.02 Rtime & Vpix £576.00 
Menuix & Sysix Database software £99.00 

Sysed programmers editor £49.95 
G.U.R.U. Reporting utility £49.95 


A 
PC computer with 4mb ram, 120mb disk, D) 
SVGA 1024 * 768 Colour scm, 101 keyboard, 
2S/1P/1G, 1 * 5-1/4" and 1 * 3-1/2"drive 
+++ £2535.00 includes £1300 FREE software +++ 
Unix SysV ,rel 3.2 ,У2.02 Rtime & Vpix £576.00 
Unix software developement system £495.00 
Menuix & Sysix Database software £99.00 
Sysed programmers editor £49.95 
G.U.R.U. Reporting utility £49.95 


IXpro screen designer 435.00 2 


CIRCLE 


NO. 785 


Upgrade Your IBM XT 
Clone To An AT 286! 


Make your machine run up to 11 times faster! 


By allowing us to replace your old eight slot 
XT clone motherboard with a new AT 286 
compatible board running at 11 times the 
speed of an average XT. 

"That's almost twice the speed of many AT's! 


We will fit a special 286 board with eight 
expansion slots to allow the use of your old 
eight bit XT cards. (This includes hard disk 
controller cards which can cause problems 
with normal 286 boards) 


NOTE: This is not to be confused with 
accelerator cards that give only a fraction of the performance and 


SPECIAL OFFER 286 


80286 processor 

20 Mb Hard Disk 

1.2 Mb Hard Disk 

1.2 Mb 5.25" Floppy drive 

Fitted with 512K RAM (expendable) 
Mono Hercules Graphics monitor & card 
2 Parallel, 2 Serial ports 

Games port 

Real Time Clock 

Attractive Flip-top case 

Eight 8 Bit expansion slots (some in use) 
Complete with £80 worth of Software FREE 


£490 (VAT+Carriage) 


+ + + + залда + + 


on average cost more than double the price of our upgrade. 


This upgrade is fitted with 512K RAM as standard, 640K or 1Mb 
RAM as an optional extra. 


Also possible are upgrades to 286 with 16 bit expansion slots, 386 
SX, 32 bit 386 and 486 processor boards. 


If you have an IBM XT or compatible that is in need of repair, why 
spend money on trying to revive it when we can not only get your 
machine working, but fit it with a 286 motherboard! 


We will upgrade an 8 slot XT compatible, to a 286 fitted with 512K 
RAM for just: 


8200 + уат к Carriage 
Please telephone for details: 
(0424) 721761 


K D Credit Card Orders Unit 10 Mercatoria Business Centre 
Telephone HASTINGS 100-102 Norman Road 
Software Systems (0424) 721761 (24 Hrs) St Leonards-On-Sea 


OPTIONAL EXTRAS 


As above but with 1Mb RAM fitted £520+VAT 
Dr DOS5 £55 +VAT 
We can fit anything to your specification 


PERIPHERALS: 


Desktop Case With 200 Watt Power Supply £75+VAT 
102 Key Keyboard £39+VAT 
Mono Graphics Card With Parallel Port £234+VAT 
XT Multi I/O Card: Serial, Parallel, Games port. 

Real Time Clock, Floppy Controller. £39+VAT 


MANY OTHER PERIPHERALS AVAILABLE 
PLEASE TELEPHONE 
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=== FROM OUR OWN CORRESPONDENT === 22/ 
Hard Times in Romania ” 


All countries east of the old Iron Curtain have fallen behind in tbe technology race, 
but Romania, ruled by a particularly tyrannical dictatorship, bas perbaps suffered 
more than most. Doru Turturea and Dan Somnea explain. 


Before discussing Romanian IT - we say 'in- 
formatics' - there are a few things we ought to 
get straight: 

@ Romania has the smallest and most el- 
derly selection of mainframes, minis and 
microcomputers in Europe. 

@ There is an acute shortage of systems 
analysts, 

@ The number of good programmers is a 
very small fraction of the population of 
programmers. 

@ Because of our mainframe hardware, 
we need programmers who know how 
to work using punched cards for input. 
Needless to say, the majority of the 
programmers are more interested in 
the interactive systems available on our 
few minis. 

Abrief history. Between the years 1967 and 
1975, Romania enjoyed a short period of 
comparative openness. Our Government 
even co-operated with the IBM corpora- 
tion. But from 1975, the country was more 
and more marginalised by the dictatorship, 
and this was reflected in the way informa- 
tics was taught. The gap between our com- 
puter industry and that in Western Europe, 
already large, got huge. Universities were 
starved of equipment. Although they backed 
industry by providing informatics graduates, 
they could not supply the necessary skills. 
The dictatorship used the number of univer- 
sities which offered this informatics degree 
as a symbol of success. There were a few 
good, isolated experiments, especially in 
the 1980s; for example, some classes of 
children were taught BASIC on 8-bit per- 
sonal computers (Sinclair Spectrum com- 
patibles). But today, we still have insufficient 
numbers of trained teachers of informatics. 


However, the current government is very 
keen on the idea of building an informa- 
tion-based society. We hope to get help 
from the universities and colleges of other 
European countries. 


Hardware 
Тег have a quick look at the state of our 
computer industry. 


Our mainframes: the Felix C256, 
С512/1024 аге all based on the batch-pro- 


cessing philosophy. The old C256 was mod- 
elled ona French design (CII-IRIS 50) dating 
from the 1970s. This was a symptom of 
political folly: our experts urged the Gov- 
ernment to foster our relationship with IBM, 
but instead it ignored technical advice and 
imposed the French system. Later on, when 
our Eastern block neighbours started to 
build their own mainframes (based on the 
so-called ‘Edinii project’), their equipment 
was IBM 370 compatible. Romanian main- 
frames remained isolated, compatible with 
nothing. 


The operating system of these machines 
permits some multiprocessing, with jobs 
being spooled to disk. Both synchronous 
and asynchronous communications are 
supported, allowing the connection of VDU 
terminals. Manufacture of these machines 
has now practically ceased, Just before 
the Revolution, our factory began to pro- 
duce a new, more compact generation of 
mainframes called the Felix 5000 series. 


We have done better with minicomputers. 
When our hardware experts started to de- 
sign and manufacture minis, they chose to 
follow DEC. The architectures of the minis 
were compatible with the DEC PDP 
families including, latterly, the VAX 780. At 
the same time, our industry has started to 
produce Romanian-designed VT-com- 
patible VDUs (VT52s, ҮГ100 and VT'200s). 


In the 1980s, we began to produce small 
quantities of micros: CP/M-80 and Sinclair 
Z80 compatible machines. Towards the 
end of the decade, we even managed to 
put together a few PCs and XTs - the IBM- 
PC compatible design coming from our 
Polytechnic Institute of Bucharest. The low 
volume of products was caused by a short- 
age of parts. Our mini and micro hardware 
was generally designed three to eight years 
before it trickled into production. This was 
because, before the Revolution, it was im- 
possible to import the LSI, MSI and VLSI 
chips that we needed from the West. 


Software 


The lack of good IDEs or software tools has 
had a decisive negative influence on the 


Romanian software development com- 
munity. Our programmers have learned old- 
fashioned programming languages (COBOL 
and FORTRAN on mainframes, FORTRAN 
77, COBOL and Pascal on minis), writing 
many applications. Some of our mainframe 
programmers have been able to use DBMS 
packages, like Socrate and Oracle. The story 
for our CP/M-80 micros is pretty similar 
(FORTRAN, COBOL and C), although these 
machines are much more used for packages 
then for programming. The most popular 
applications were dBASE and Wordstar. Be- 
cause there were so few IBM PC compati- 
bles before the Revolution, very few of us 
had encountered popular software such as 
Turbo Pascal, TopSpeed Modula-2, Sym- 
phony and so оп. 


At the Research Institute for Computers, 
where we work, we have developed the 'U' 
operating system (a UNIX System V 2.3- 
alike) which runs across various minis and 
micros. On the PC-level, we are now de- 
veloping applications using Turbo C V2.0 
to run under MS-DOS 3.3 and Windows 2.0. 


As for the future, we think that the demand 
for dBASE, Lotus and C programs will in- 
crease dramatically, causing a shortage of 
PC applications programmers. We know 
that the 1980s was the PC era, and this 
decade is supposed to be the era of inter- 
dependent computing, so we hope to be 
able to install many Novell LANs. This 
should be possible, now that the COCOM 
embargo has been relaxed. But in the long 
term, especially in the academic world, we 
have out sights set on UNIX. 


ЕХЕ 


Mr Dan Somnea is Senior Analyst апа as- 
sistant professor in the Cybernetics, Infor- 
matics and Statistics Department. He is a 
member of the Romanian Computer 
Science Society. 


Mr Doru Turturea is a researcher in the 
Institute of Computing Techniques. He is the 
secretary of the Romanian Computer 
Science Society. 
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Programming for CD-ROM 


The ISO 9660 standard for CD-ROM bas come to fruition at just tbe rigbt time, as software 
suppliers see the advantages in this bigb-density, low cost medium. Michael Price explains. 


More and more software suppliers are turn- 
ing to CD-ROM as an inexpensive distribu- 
tion and storage medium. With a CD-ROM 
disk holding up to 650 MB of data, and 
volume production costs of around &2 per 
disk, it is easy to see the attraction. The 
technology is already firmly established in 
the Macintosh environment and it is be- 
coming standard in the UNIX arena. 


As MS-DOS and О5/2 applications grow 
in size, it may now be time for wide- 
spread use of CD-ROM in these systems. 
This has been intensified by the develop- 
ment of standards which mean that any 
CD-ROM drive can be used to access any 
CD-ROM disk using standard operating 
system facilities. 


The Disk 


CD-ROM (Compact Disk - Read Only Mem- 
ory) disks are similar to conventional CD 
Audio disks. They are manufactured using 
the same production techniques (though 
with enhanced quality control) and contain 
inherently similar data structures. 


The data on a CD disk is organised along a 
spiral path that is traversed at constant li- 
near velocity. The path is divided into 
blocks of 2352 bytes. Each block has an 
absolute address measured in minutes, sec- 
onds and 75ths of a second. A time and 
position algorithm built into the CD-ROM 
drive microprocessor is used to select a 
specific block to begin data retrieval. 


The 2352 bytes in each block are assigned 
to 12 synch bytes, 3 address bytes (min, sec, 


Figure 1 - A-characters and D-characters 
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block number), a mode byte and 2336 bytes 
of user data. For audio disks, this is all 
usable information. In the case of CD-ROM 
blocks, the user data is divided into 2048 
bytes of actual data and 288 bytes of auxil- 
iary data for additional error detection and 
error correction. 


The Standard 


In the early days, CD-ROM data was stored 
in a variety of formats, usually proprietary 
to a specific CD-ROM database vendor. 
Some formats were so distinctive that the 
disks were only compatible with certain 
CD-ROM drives. 


The High Sierra Group (HSG) developed 
a standard for CD-ROM data storage, and 
this became established (with minor 
changes) as the International Standard 
Organisation standard 9660. CD-ROM 
disks produced in accordance with this 
standard can be accessed using normal 
file system facilities. 


Note that the standard applies to the first 
track on the CD-ROM. There can also be 
subsequent tracks, but these would be in 
other formats: audio, for example. 


Тһе standard specifies the volume and file 
structure of CD-ROM disks, including the 
attributes of the volume and the descriptors 
recorded on it, the relationship among vol- 
umes of a volume set, the placement of 
files, the attributes of the files, and the rec- 
ord structures for applications programs. 
Тһе standard also specifies the functions to 
be provided within systems which are in- 


tended to originate or receive CD-ROM 
disks. It is not intended to be specific to any 
one operating environment, but is envis- 
aged as a means of information exchange 
between systems. 


In the standard, the sectors of a volume are 
organised into logical sectors normally of 
2048 bytes, though larger logical sectors 
(consisting of multiple physical sectors) are 
also supported. The set of logical sectors 
constitute the volume space. The first 16 
sectors (0-15) are reserved as the system 
area, which is not further defined. The re- 
maining logical sectors form the data area. 
The volume space is organised into logical 
blocks of 512 or greater, but not exceeding 
the logical sector size. 


File sections are recorded in the data area, 
which also contains volume descriptors, 
file descriptors, directory descriptors and 
path tables. Each file section is recorded as 
an extent and identified by a descriptor in 
а directory. An extended attribute record 
can be associated with the file section. Each 
directory is recorded as a file in a single 
extent, and identified by a directory de- 
scriptor in another directory or in a volume 
descriptor. Each directory is also identified 
by a record in a path table which in turn is 
identified by a volume descriptor. Space 
within the data area may also be assigned 
to one or more volume partitions. 


Тһе directory records are sequenced by file 
name and version number. А hierarchical 
relationship exists between the root direc- 
tory and all other directories. The descrip- 
tors utilise d-characters and a-characters for 
file names and textual items. D-characters 
are numerics (0-9), upper case alphabetics 
(A-Z) and the underscore character. A-char- 
acters include all the d-characters plus some 
additional special characters (Figure 1). 


A file identifier consists of a file name, 
and optional separator period, file exten- 
sion, semicolon and file version number 


EUROPEAN 
INFORMIX 
USERS GROUP 


Informix is a trademark of 
Informix Software Inc. 


Forthcoming Seminars to be held 
in Central London 


16th May 1991 Interoperability 
12th Sept 1991 Multimedia systems 
5th Dec 1991 Complex databases 


PRO-DIR V3.0 


The Power Directory Utility for | ло menus т! 
the Professional Programmer | 45 page manual and 


on-line help included 


PRO-DIR brings you the power of a command line 

directory utility with unsurpassed search and selection features. It combines 
some of the best features seen on DOS, UNIX, VMS etc. at an affordable price 
of just £49 (including VAT and P&P). 


PRO-DIR makes the task of finding and managing files effortless, even on large 
directory structures. You can now find those long lost files on your network drive 
with commands like 

d 6: \USER\BOB\ . . . \TAX*R* TAN, я after=01-01-87 before=-365 
Look how easy it is to recover disk space when your hard disk is full and you 
need to free a few megabytes quickly - the command 

а С:\,0:\,Е:\ +R nin=50k вїпсе=-7 
finds all files larger than 5Okb that you created over the last seven days 
anywhere on drives C, D or E. (Also see below how the +B switch can help). 


OOK AT THESE FEATURES 


Extondod wildcards in all file and directory specs. 

Multiplo unlimited file select specs. 

Multiplo unlimited file exclude specs 

Extended wildcard directory specification. 

Searching on multiple drives (network drives aro supported) and directories 
Recursively find all matching files below specified directory 

Search for filos that aro a specified number o 


+S: 

d mox-2M тіп-БОк 
d ona? 

d after=-365_ before =-31 


d after 10-12-90 сї by absoluto date rango 

danh ned Select/oxclude by file attribute (eg d = directory file, h = hidden file) 

d +p Comprehensive display paging options 

d +B Generate output in batch filo format for further processing 

dom Display the total disk usage of selected files 

d +h Display hidden files 

dem Display tho seconds field of tho solected files 

9 +ftasd Enable or disable display fiolds. (00 f=filename field, s = file size field etc.) 
+ Display tho on-line help screens. 

вох PDOPTIONS = + pt-h Complete customization of program default settings via the set command 


You сап combine all these features together. You may specify as complicated a command as you wish, provided it fits 
on the DOS command Iina! And that's not all - we haven't even listed all thy switches and uptions that are available, 
Call or fax us for more information. Alternatively, send us the coupon below, or call us with your order SAM - 5.30PM. 


For further details contact: 


Bryce Campbell (0532) 738 244 
Jeremy Russel (081) 446 6481 


Ploaso send mo _ coplos of PRO-DIR at £49 por copy including VAT and P&P. KORALA 

Name: 

(Company): SOFTWARE 

Address: Korala Associates Ltd 
FREEPOST 


Accoss/Visa number: 
Please specify disk 
M perg by chegue, plan 


Қ Expiry date: 
(36000) OR ___ 3.5" (720kb) 


we. Thank you 


Edinburgh EH3 OEP 
Phone: 031 556 9208 
Fax: 031 556 9215 


Jerry Nichols (071) 251 2128 
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әуе fer юм P, XT, AT e 100% compatiblas ruming DO 3.0 er ум, Peste мн 20 day tor deve, шеті order: No VAT, postage charged t con 
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ADEPT- Skilful, expert and highly productive 
G.U.I.s / RDBMS Interface / Expert System Shells 


Whether you are searching for a ready-made solution or seeking advanced tools to build an 
application, an ADEPT product can make your task easier. . . . 


Advanced Development Environment Programming Tools 


The ADEPT family of products has been developed for Open Systems and designed to 
provide a highly flexible development environment that allows developers to efficiently 
produce high quality applications. Object-orientated and offering superb graphic capabilities, 
ADEPT products are fully compatible with Open Look and Motif. 


Developed by ILOG, France’s leading supplier of Al 
over 3000 users in 17 countries. They include GUI 


available in the UK for the first time. 


competitive. 


Proven Technology 


ASQUELL, an intelligent RDBMS interface; and SMECI, an expert system shell. Now they are 


ADEPT products allow developers and users to be productive, deliver results and stay 


software, ADEPT products аге used by 
development tools, MASAI and AIDA; 


Stand 109, Software Tools '91 11-13 June 
or at 


Signal Computing Ltd, 20 Nugent Road, The Surrey Research Park 


Come and see how ADEPT can revolutionise your application at S, IG, М, А L 


Stand 212, European UNIX Show 1991 18-20 June 


If you would like to learn more about ADEPT please contact us for Information or to arrange a demonstration. 


COMPUTING LIMITED 
THE FUTURE OF COMPUTING TECHNOLOGY 


, Guildford, 002 5AF U.K. Tel: +44 483 579900 
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(1-32767). The filenames сап be up to 31 
characters long. However, these should 
also obey the rules of the target system for 
which the disk is intended - for example an 
MS-DOS system should use the standard <8 
chars>.<3 chars> format. File names must 
be made from d-characters. 


Microsoft extensions 


To support the standard in the MS-DOS 
environment, Microsoft has developed spe- 
cifications for two separate pieces of soft- 
ware. The first is the lower-level device 
driver written specifically for a particular 
CD-ROM drive, usually as a .SYS file that is 
loaded at boot time via the CONFIG.SYS. 


This driver sets up lower-level communi- 
cations between the CD-ROM drive and 
the operating system, providing a link be- 
tween Ше CD-ROM drive or drives and the 
other, higher-level piece of software, the 
MSCDEX.EXE file. This was actually de- 
veloped by Microsoft, but is licensed to the 
drive manufacturers and supplied with the 
drives, The current version for most drives 
is V2.1, although IBM supplies V2.2 with 
its CD-ROM drive. 


MSCDEX is run after the CD-ROM device 
driver is loaded. First, MSCDEX assigns spe- 
cific operating-system drive identifiers to 
each CD-ROM drive. It then works with the 
device driver to redirect operating-system 
disk read requests to the CD-ROM drive. In 
addition, MSCDEX sets up a disk buffer in 
RAM to speed access to the relatively slow 
CD-ROM disk drives. The size of the buffer 
is specified on the MSCDEX command line. 


Note that the LASTDRIVE entry will be re- 
quired in the CONFIG.SYS if a letter higher 
than E: is to be assigned to the CD-ROM drive. 


Accessing CD-ROM 


CD-ROM device drivers are a hybrid of block 
and char device drivers. MSCDEX interfaces 
with MS-DOS for all 1/0, and does not use the 
BIOS. The CD-ROM is treated as if it were a 
network drive. This means that when the 
device driver and MSCDEX have been in- 
stalled, you can access any CD-ROM disk that 
meets the standard, using normal MS-DOS 
commands such as DIR. 


You cannot, of course, expect to use com- 
mands that write to the drive, so it is no 
surprise that FORMAT fails with the mess- 
age ‘Cannot FORMAT a Network drive’. 
Less obviously, CHKDSK will fail with a 
similar message. 


It is essential to bear in mind the restrictions 
imposed by the standard. For example, file 
names must contain upper-case characters. 
For MS-DOS, this is no problem, since file- 
names are mapped to upper-case before 
they are looked up. However, the length of 
the path name could be a problem since the 
standard allows 255 characters while MS- 
DOS is limited to 64 characters. The disk is, 
of course, read-only. If your application 
needs to create temporary files, it may be 
necessary to specify a working directory on 
a fixed disk. In Computer Library, the work- 
ing directory is selected as the default, and 
the CD-ROM application is started eg by 
typing G:\CL, where the drive letter indi- 
cates the CD-ROM drive. 
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CD-ROM specific requests 


Not all CD-ROM requirements can be 
handled through standard MS-DOS com- 
mands, especially if there are additional 
audio tracks recorded on the CD-ROM disk. 
It is possible to access the CD-ROM device 
driver by issuing commands through the 
drive adapter. With the IBM SCSI CD-ROM 
and SCSI adapter, for example, several SCSI 
commands are supported (inquiry, read ca- 
pacity, read extended and request sense), 
while a series of CD-ROM specific com- 
mands can be routed through the adapter 
command to send other SCSI commands. 
However, to avoid re-entrancy problems, 
and to allow MSCDEX to monitor all media 
changes, all applications that wish to com- 
municate with CD-ROM device drives are 
recommended to use the MSCDEX inter- 
face provided for function requests. 


Access to the functions is through an INT 
2Fh interface. Register AH contains 15h to 
differentiate MSCDEX requests from those 
of other INT 2Fh handlers. Register AL con- 
tains the code of the function to be per- 
formed. 


The sample program 


The CDROM.COM program listed in Fig- 
ure 2 illustrates the use of the MSCDEX 
interface. This program was assembled 
using the IBM Macro Assembler/2, 
LINKed and converted to .COM form 
using EXE2BIN. 


The first MSCDEX function request in this 
program (beginning of START PROC) is to 
get the number of CD-ROM drive letters. 
This could be greater than one, for multiple 
CD-ROM drive configurations, or for CD- 
ROM drives that support subunits (such as 
juke-box style CD-ROM players). If BX re- 
mains zero, this indicates that MSCDEX is 
not installed. The first (or only) drive letter 
assigned to CD-ROM drives is indicated by 
CX (0=A,1=B,2=C etc). You can also issue 
a further request to provide the full list of 
drive numbers. These need not be sequen- 
tial since MSCDEX allows the selection of 
specific drive letters for a device, or you 
may interleave network devices. 


In the program, subsequent function re- 
quests use the initial drive number pro- 
vided, since it is assumed that only one 
drive is installed. 


The second function request gets the ver- 
sion of MSCDEX installed. For versions 
earlier than V2.00, this function was not 
supported, and so BX will remain zero. 
Procedure BTOASC is used to convert the 
binary result into displayable ASCII form. 


Take Our Course In С 
And The First Lesson You'll 
Learn Is In Economics. 


C's power and portability make it 
the language of choice for 
software developers. 
Unfortunately, learning C can be a 
very costly proposition. Classroom 
instruction is, ina 
word, expensive. And 
many C video courses 
carry hefty price 

tags. я 
Тһе top С video 
course at the lowest k 
possible price 


But now, there's The Complete C 
Video Course from Zortech. 

It's the ultimate C training tool for 
home or work. And all it costs is 
£199.95. 


You get ten 
videos with 

36 lessons 

covering all 

levels of 

programming 
Skill. A comprehensive, 
easy-to-follow 365 page workbook. 
And even a free C compiler. 


Free C compiler included 
Yes, that's right. The Complete C 
Video Course includes our famous 
C compiler (it runs on any 
MS-DOS machine) with linker, 
library manager, full graphics 
library and on-line help. It's the 
choice of professional 
programmers everywhere 
for fast code, fast 
development and 

fast debugging. 


The Com 


char name[NAMLEN]; 
int mark(NUMMARK]; 


Learn C in as little as two weeks 
Speaking of speedy, with The 
Complete C Video Course you can 
learn C in only two weeks. 
Compare that with the up to four 
months it can take to 
learn C in class. 


Each lesson averages 17 
minutes of clear, concise 
instructions. Used in 
conjunction with our 
workbook you'll find they 
provide everything you 
need to know to become 
proficient in programming in C. 


“include <stdio.h> 
#detine NAMLEN 15 
#detine NUMMARK 4 
struct person 


Save your company thousands 
If you think The Complete C Video 
Course is a great way for you to 
save money learning C, think 
about how much it could save 
your company. Use it instead of 
sending programmers to school 
and you'll save thousands. What's 
more, The Complete C Video 
Course is even tax deductible. 

C is unquestionably the most 
valuable programming language 
you can master. And now you can 
get everything you need to 
become productive in it from 
course to compiler to tools for an 
economical £199.95. Mail the 
coupon or call our hotline to 
receive it ASAP. 


ZORTECH 


plete 
C Video Course £199.9 
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Look at all these C video pluses 
ж Only £199.95 complete 

ж Ten videos with 36 lessons. 

ж Comprehensive 365-page 
workbook. 

x Free C compiler with linker, 
library manager, full graphics library 
and on-line help. 

ж Compiler and hardware 
independent. 

ж Designed to help you learn C in 
as little as two weeks. ^ 
ж Tax deductible. 


Zortech Limited, 
106-108 Powis Street, 
London SE18 6LU. 
Tel: 01-316 7777 

Fax: 01-316 4138 


төр шо 


WINNER 
ж Yes, rush me The Complete С 
Video Course including free C 
compiler for £199.95 (VHS only) 


ж Please include (Мо. ) extra 
workbooks at £19.95 each. 
ж I'd like to order (No. ) extra 


a low price of £49.95 


Мате/Сотрапу.................. 


А0689... ыла oer enitn 


| 
| 
| 
| 
| 
| 
| 
| 
С compilers with this course at | 
| 
| 
| 
| 
| 
| 
| 


Here's my cheque їог............. | 
VISA/ACCESS Мо................. 
EXD: Datos «xen xatd paie ts 


All prices exclusive of VAT and post & packing. 


Order Hotline 
01-316 7777 


2... 4244 


Тһе Сойе Раве 


TITLE CDROM 


Michael Price «EXE 


DOSINT MACRO FUNCTION 
;CALL DOS INTERRUPT 21H 


MOV AH, FUNCTION 
INT 21H 
ENDM 


CSEG SEGMENT PARA PUBLIC ‘CODE’ 


ASSUME CS:CSEG,DS:CSEG, SS: CSEG, ES: CSEG 


ORG 100H 
CDROM: JMP START 
СОМ FILE ENTRY ALWAYS AT 100H 


CPYRITE DB 


‘CDROM Michael Price’, 1AH 

MESG1 DB ^MSCDEX NOT INSTALLED$’ 
MESG2 DB 'MSCDEX VERSION IS: 
ASC DB 2 DUP (?),'.',2 DUP (0), 

DB Орн, OAH, ' $' 
;DRIVE LETTER (0-A,1-B,2-C ETC) 
DRIVE DW 0 
CPYMSG DB 'COPYRIGHT FILE: 
COPYRT DB 38 DUP (0) 

DB Орн, OAH, ' $' 
ABSMSG DB 'ABSTRACT FILE: 
ABSTHRC DB 38 DUP (0) 

DB Орн, OAH, ' $' 
утос DB 2048 DUP (0) 

DB Орн, OAH, ' $' 
CRTMSG DB ‘CREATION DATE/TIME: 
CREATE DB 17 DUP (45) 

DB Орн, OAH, $” 
MODMSG рв ‘MODIFICATION DATE/TIME: 
MODIFY DB 17 DUP (45) 

DB Орн, OAH, ' $' 
VSIMSG DB ‘VOLUME SET IDENTIFIER: 
VSIDEN DB 128 DUP (45) 

DB Орн, OAH, ' $' 
PUBMSG DB ‘PUBLISHER IDENTIFIER: 
PUBLIS DB 128 DUP (45) 

DB Орн, OAH, ' $^ 


START PROC NEAR 


¿GET NUMBER OF CD-ROM DRIVES 


MOV AL, 00H 
MOV AH, 15H 
INT 2ЕН ;MSCDEX HANDLER 
CMP BX, OH 
JNE INSTL ;MSCDEX NOT INSTALLED 
MOV DX,OFFSET MESG1 
DOSINT 09H 
MOV AX,16 ;5ЕТ RETURN CODE 
DOSINT 4CH ;QUIT 
INSTL: MOV DRIVE,CX 
СЕТ MSCDEX VERSION 
MOV AL, OCH 
Mov AH, 15H 
Mov BX, 0 
INT 2FH 
MOV AX,BX ;ВІМАВҮ TO ASCII 
CALL BTOASC 
MOV DX,OFFSET MESG2 
DOSINT 09H 
;GET COPYRIGHT FILE NAME 
MOV AL,02H 
MOV AH, 15H 
Mov BX, OFFSET COPYRT 
Mov CX, DRIVE 
INT 2ЕН 
MOV DX,OFFSET CPYMSG 
DOSINT 09H 
;GET ABSTRACT FILE NAME 
MOV AL,03H 
MOV AH,15H 
MOV BX,OFFSET ABSTRC 


CDROM (Test MSCDEX function requests) 


MOV 

INT 

MOV 

DOSINT 
;READ VTOC 

MOV 


CLD 


CX,DRIVE 

2FH 

DX,OFFSET ABSMSG 
09H 


AL, 05H 

AH, 15H 

BX, OFFSET VTOC 
CX, DRIVE 

Dx, 0 

2FH 


;GET CREATION DATE 


MOV 


SI,OFFSET VTOC+813 
DI,OFFSET CREATE 
CX,17 

MOVSB 

DX,OFFSET CRTMSG 
09H 


¿GET MODIFICATION DATE 


MOV 
MOV 


MOV 
REP 
MOV 


DOSINT 
CLD 


SI,OFFSET VTOC+830 
DI,OFFSET MODIFY 


CX,17 
MOVSB 


DX, OFFSET MODMSG 
09H 


СЕТ VOLUME SET IDENTIFIER 


MOV 
MOV 


MOV 
REP 
MOV 


DOSINT 
CLD 


SI,OFFSET VTOC+190 
DI,OFFSET VSIDEN 


CX,128 
MOVSB 


DX,OFFSET VSIMSG 
09H 


;GET PUBLISHER IDENTIFIER 


MOV 
DOSINT 


MOV 
DOSINT 
START ENDP 


BTOASC PROC 

; CONVERT BINARY 
MOV 
MOV 
CBW 
SUB 
MOV 
DIV 
ADD 
ADD 
MOV 
MOV 
MOV 
CBW 
SUB 
MOV 
DIV 
ADD 


ADD 
MOV 
MOV 
RET 
BTOASC ENDP ; 


CSEG ENDS 
END 


SI,OFFSET VTOC+318 
DI,OFFSET PUBLIS 
CX, 128 

MOVSB 

DX,OFFSET PUBMSG 
09H 


АХ,0 
4CH 


AX TO ASCII 


; VERSION 


ASC[0],AL 
ASC[1],AH 
AL,CL 

; SUBVERSION 


AL,30H 
AH, 30H 
ASC[3],AL 


ASC[4],AH 


CDROM 


;END 


Figure 2 - CDROM.COM listing 
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Think BIG! 


Forget 640K. Forget EMS. Forget the 16-bit 
squeeze. With LPA 386-PROLOG, you get a 
genuine 32-bit programming environment, 
which runs directly under MS-DOS and yet 
is capable of addressing up to 4G (4096M) 
of memory. All you need is a 386 or 486, 
and the talent to Think BIG! 


Logic Programming Associates Ltd 
Studio 4, Royal Victoria Patriotic Building 
Trinity Road, London, SW18 3SX, England 
Tel: 081 871 2016 - Fax: 081 874 0449 
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CopyControl 


THE NEW GENERATION 
OF COPY PROTECTION 


User hassle 

Meg Back-up problems 
Hardware add-ons or special disks needed 
Changes to source code required 
CopyControl beats ALL bit-copier Programs 
Floppy disks, hard disks and 
networks supported 
CopyControl is totally transparent to the user 
You can limit program use by no. of copies, 
no. of executions or date 
CopyControl works on all IBM compatibles 
Free demo disk available 


{г 


-< 


= <} 
Г) 92 99 с> 


For Further Information Phone or Write to: 


. 
microcosm 
Microcosm Limited, 


17 Cranbrook Road, Bristol BS6 7BL 
Telephone: 0272-441230 Рах: 0272-427295 
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MULTIPLE INTELLIGENT 


COM 


PORTS FOR О5/2 
THE IMPAC 8 & 16 INTELLIGENT COMMS CARDS 
:t MICROSOFT COM X COMPATIBLE 
8 TO 64 FULL MODEM PORTS 


к REDUCE CPU OVERHEAD FROM 40% 
* TO 196 PER PORT 


sk FITS ALL ISA (PC/XT/AT) MACHINES 


+k DOES NOT USE SHARED RAM 

3 PROVEN FIELD PERFORMANCE 

** UK DESIGN AND MANUFACTURE 

** DRIVERS FOR DOS, 05/2, UNIX & XENIX 


DEALER ENQUIRIES WELCOME 


For more information contact: 
SCL Downswood, Carlton Road 
Reigate, Surrey RH2 0JQ 
Telephone: 0737-762200 


CDOS DRIVER ANNOUNCED 
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F77L-EM/32 


Port 4GB mainframe applications to 80386s with this 32-bit 
DOS-Extender compiler. The winner of PC Magazines’s 1988 
Technical Excellence Award just got better. New Version 3.0 
and OS include: Editor, Make Utility, Virtual Memory Support, 
DESQview Support, New Documentation and Free Unlimited 
Runtime Licenses, F77L-EM/32 and OS/386. POA, 


F77L 


The compiler of choice among reviewers and professionals. 
Includes a Debugger, Editor, Profiler, Linker, Make Utility, 
Weitek and 386 Real-Mode Support, Graphics. POA. 


Lahey Personal Fortran 77 


New Version 3.0: Full ANSI 77, Debugger, Editor, Linker, 
Library Manager, Microsoft and Borland C interfaces, 400 page 


Manual. POA. 
Ce CAIS 


When people talk about FORTRAN 
the name mentioned most often is Гаһе 


3-5 Cynthia Street, 
London N1 9JF 


System Science тег: (071) 833 1022 


Fax: 081 837 6411 
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How many days would it take to program, test and debug this system? 


11-13 June 
Wembley. Conference With Sycero and Clipper you could do it in HOURS! 


and PES ipper is the applications development standard for PC database 

management systems. Clipper's open architecture and superior 

STAND No.35 networking capabilities let you create more sophisticated and 
powerful applications. 


Software Tools "91 


Sycero is a complete applications generator for Clipper. Making 
use of all of Clipper's advanced facilities, Sycero lets you develop 
PC applications in a fraction of the time it would take to do manually. 


- Pulldown, bouncebar and Novell style menus Overlay a browse window with a function key їп Automated transaction handling. 
produced in minutes. just five lines of code. 


wc скат 


smut Dato 28712709 


BAW Invoice sH 
BAZ Tagent 


99t Days 60-90 Daya 38-68 Daye -I8 Days 
ае Total Duo 


Memo fields give you word processing in a Complete & powerful report generator for forms, 
window on your screens. lists and more complex invoices/statements. 


irc 


m 


System C Ltd., 60-61 High Street, Maidstone, Kent ME14 1SR 
Tel:0622 691616 eeso Fax:0622 691241 


nantucket 
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The next function request is for the copy- 
right file name, which is then displayed on 
the screen. The abstract file name is ob- 
tained and listed in a similar manner. Both 
items are actually contained in the primary 
partition descriptor block. There is a spe- 
cific function request to read the volume 
table of contents, and this brings in the 
whole of the descriptor block. 


Numerical entries in the descriptor are in 
both Intel format (least significant byte first) 
and Motorola format. For example, the logi- 
cal block size (2048 decimal) is specified in 
four bytes as 00080800, representing a hex 
value of 0800. 


The program selects and displays the cre- 
ation date and time, the modification date 
and time, the volume set identifier and the 
publisher identifier. 


Figure 3 shows the output from the pro- 
gram for the ІВМ Е59000 Customer Library 
CD-ROM, along with the table of contents 
(TOC) for the disk. This shows that the disk 
was formatted to the ISO 9660 standard. 


'The program was also run with a variety of 
CD-ROM application disks, and it became 
clear that the ISO 9660 standard was not 


Тһе Code Page 


always fully or correctly implemented. The | solute disk write has been defined in the 
VTOC for the Computer Library, for | MSCDEX specifications for future use in 
example, held similar information but at | CD-ROM authoring systems, but it is not 
different offsets. It is evidently unwise to | implemented in current versions of 
rely оп complete compatibility with the | MSCDEX. There is a request to get directory 
standard. entries, and these can be returned in the 
standard form for HSG or for ISO 9660 
А directories. The differences lie in the provi- 
Other function requests sion in the ISO standard of an additional byte 
Among the other functions supported by the | of date and time, used for a Greenwich mean 
2Fh interface is an absolute disk read which | time offset. 
corresponds to the MS-DOS INT 25h. It will 
be converted into а READ_LONG device | Finally, there is a send device driver request 
driver request. This function can be used to | that is intended to simplify communication 
read non-standard disks also. A matching ab- | with CD-ROM device drivers. This allows a 


Track Start Length Track type 
1 00:02:00 04:22:30 data 
Disc has 1 track - Lead out begins at 04:24:30 


Data tracks formatted to 150-9660 standards. 


TABLE OF CONTENTS (TOC) 


MSCDEX VERSION IS: 02.02 

COPYRIGHT FILE: LICENSE .AGR 
ABSTRACT FILE: README 

CREATION DATE/TIME: 1990090500000000 
MODIFICATION DA' TIME: 1990090519010000 
VOLUME SET IDEN "IER: SK2T668500 
PUBLISHER IDENTIFIER: IBM CORPORATION 


PRIMARY VOLUME DESCRIPTOR 


Figure 3 - Output from test program 


"AS YOU 
LIKE IT!" 


Copy Protect AND/OR 
Copy Register...Don't give it 
away & cry! 

EVERLOCK: 

Stops copying & controls 
programs as you want it. 


EVERTRACK: 
Does not copy protect a 
but it does control. ЕУЕКТКАК 


@ СОРУ PROTECTS YOUR PRODUCT 


Ф POSITIVELY SECURE AGAINST 
‘BIT -COPY' SOFTWARE. 


% PREVENTS DE-BUG, TRACING & DISASSEMBLY 
SUPPORTS ALL HARD & FLOPPY DISC FORMATS. 
COMPATIBLE WITH MOST NETWORKS. 
OPTIONAL RESTRICTION OF NETWORK USAGE. 
@ LIMITS PROGRAM USE BY EITHER NUMBER OF 
DAYS AND | OR EXECUTIONS 
И] REMOTE RESET OF INSTALL, DATE, EXECUTIONS 
Ф SUPPLY UP TO 99 INSTALLS ON ONE DISC 
ө МО DAMAGED MEDIA OR NON STANDARD 5 
‘DOS’ ACCESS. EVERLOCK 
RELEASE 


END USER TRANSPARENT. 

EASY PRODUCT UPGRADE. таг мот 
Q ‘SECURE STRING"- POWER 

EG. USER REGISTRATION / SERIALISATION. 


NEUES 
© NON - COPY PROTECTION OF SOFTWARE. 


LIMIT NETWORK CONCURRENCY 
9 DYNAMIC PROGRAM COMPRESSION 


‘DYNAMIC PROGRAM ENCRYPTION 


END USER TRANSPARENT p р ( ү ER 
COMBINE EVERLOCK & EVERTRAK : 


Tel: 0527 585 550 


Fax: 0527 65111 
77 ICS House, 
Edward 511001, 


wv FRIENDLY САТУ 
[отеле sorsien] 


Worcestershire, 
B97 6HR. England 
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ObjectMaker" 
ecuyiakel 


The Customisable CASE Tool....... у, 


Analysis 


Structured 


s 
E 


он 


++ Code. 
wie 
E 
DUPLICATION ГІ 


SERVICE ux) 


ANY ae 
QUANTITIES erie oreo 
OR SMALL With Off The Shelf Windows™ Solutions. 


WITH OR ташлы “ Object пед 1893 
WITHOUT Bailin. Constantine Hatley/Pirbhai 
PROTECTION Berard Chen Martin 
Booch 86 & 90 DeMarco Shlaer/Mellor 
Buhr 84 & 90 Firesmith Ward/Mellor 
HIGH Coad/Yourdon Gane/Sarson Yourdon 
QUALITY i or 
anguage 
STATE OF guage Super 


Windows 
EQUIPMENT MS, X11, DEG, RISC, Sun Open & Open Desk Top 


ing 5) 
TURNKEY MS-DOS, Uns, АХ & VMS v 
PRODUCTION О 


AVAILABLE Available in Europe from EUROLÍNE 
ASYOU Tel: (44) 926 55168 и 


WANT IT! 20 Foresters, Bicester Road, Oakley, Bucks HP18 9PY 
Ail trademarks recognised 
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variety of facilities to control the CD-ROM 
drive, including start and stop audio, lock 
and unlock the drive door, eject or accept 
the current CD-ROM tray, get disk table of 
contents and so forth. There is also a func- 
tion to write device control strings, thus 
allowing the application to access device 
specific features that may not be directly 
supported. 


Optimising performance 


Тһе MSCDEX parameters allow you to spec- 
ify a cache for sectors. If this is made large 
enough to hold the number of sectors nor- 
mally required, then performance will be 
improved. However, it is necessary to con- 
sider the effect of directory size. Directories 
are always a multiple of the logical sector 
size (usually 2 KB), so to open a file located 
in a large directory could involve scanning 
many directory sectors before the file is lo- 
cated, thus flushing the cache. Ideally, direc- 
tories should have no more than 40 entries, to 
keep their size down to a single sector. Fur- 
ther performance benefits will result if related 
iles are grouped together, since this maxi- 
mises the chance ofthe required subdirectory 
already being in the cache. 


Of course, unless you are producing your 
own CD-ROM disk, you will not have con- 
trol over the placement of files. An under- 
standing of the structure of the CD-ROM 
data may allow you to bypass the relatively 
slow MS-DOS file searches and maintain 
your own index of data sectors, reading the 
data directly by absolute sector reads. 


Perhaps the best strategy, however, is to 
use the fixed disk as a form of secondary 
cache, and store the most used files in tem- 
porary space. This approach will allow you 
to use the standard file system for your 
chosen environment and make it easier to 
port your application to new environments. 


Conclusion 


CD-ROM disks are now being produced to 
SO 9660 standards, You can use the Micro- 
soft CD-ROM Extensions to access the disk 
from your application, using normal file 
handling facilities, or take advantage of the 
underlying data structure to provide higher 
erformance. In either case, since the CD- 
ROM disk will be the same for other oper- 
ating environments, portability of 
applications using CD-ROM is increased. 


DESkey 


THE COMPLETE 
DONGLE RANGE 


Data Encryption Systems Limited have more 
experience in the design of software protection 
devices (dongles) than any other company in the U.K. 
12 years experience in the design of dongles have 
gone into our latest 2 products: The DK1 and 
The DK12, both of which use the very latest in 
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In this article, I have concentrated on the 
MS-DOS environment. In a future article, I 
hope to look at the way the same facilities are 
implemented in the OS/2 environment, using 
the compact disk installable file system, and 
also seeing how Microsoft and others are 
developing the CD-ROM concept through 
CD-ROM XA (Extended Architecture) to sup- 
port digital audio and still images. 


EXE] 


Michael Price is a systems design consultant 
in the financial industry arena. He takes a 
particular interest in CD-ROM and is de- 
veloping in bis spare moments a utilities 
package for CD-ROM. 


The Computer Library was provided for re- 
view by Optecb Limited (0252-714340). It 
is available on annual subscription with 
bi-montbly updates for £895. 


Further information on CD-ROM technology 
and the ISO 9660 standard can be found in 
‘CD-ROMS: Breakthrough in Information 
Storage’ by Frederick Holtz, published by Tab 
Books, 


For further information, contact us at, 


Data Encryption Systems Ltd 


© 128 BYTES of memory split into 2 x 64. Halfis intended for 
botb read and write, tbe otber balf is read-only. Writing to 
this protected balf can only be performed using your unique 
password. This feature сап be used for tasks such as 
identifying tbe modules of a multi-module package wbicb 
have been paid for. 

© Down Counter. This enables a customer to be sold ‘n’ goes of 
the software. After which tbe DKI stops working until the 
counter is reset using your password. 

@ Pseudo Random Number Generator. Billions and billions 
of bits without repeating! Software and Data Encryption 
could not be easier. ‘Seedable’ too. 

€ Completely Transparent to Printers, End Users and anything 
else requiring the port. 16 or more on апу one parallel port. 

© No Hidden Extras. Everything you need is in tbe РКІ. 
No need for extra ‘programming’ units. 

€ DESlock Software uses DK1 or DK12 to provide instant 
encryption of.EXE or.COM software witbout tbe need for 
access 10 source (or.OB]). Will even protect DOS commands. 
Keeps you/your employees the right side of the copyright laws. 

© Designed and manufactured by the О.К. leading software 
security specialists Data Encryption Systems Limited. 

@ DK12 is a reduced feature РКІ, available at a quantity price 
to beat ALL the competition (ask for a quote). 

© Serial and Bus versions available. 


Edbrook House, Cannington, Bridgwater, Somerset. TAS 2QE 


ASIC technology. Telephone (0278) 653456 Fax (0278) 653300 
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SOFTWARE 
SECURITY 
MODULE є 


An easy to use 
hardware/software 

combination for securing 
data/programs. 


Sa 


Our security modules 
can be used simply as 
'Dongles' through to 
advanced encryption - 
decryption systems. 


For IBM PC family (and compatibles) 

Variants for other systems 

Advanced construction – rugged and compact 
Proven throughout the world 

Transparent operation - user friendly 

Driver software supplied for variety of applications 


+ + + HH 


Control Telemetry of London 
11 Canfield Place, London NW6 3BT 
Tel: 071-328 1155 Fax: 071-328 9149 
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RENT 


'ommunication and Telemetry Consultants 


“МахРғо - the ultimate in 
hardware for 
software protection" 


The MaxPro Data key fitted to the Parallel Port is 
totally transparentto the end user. 


Software customers make as many backups as are 
required but of course only the machine using the 
individually coded MaxPro key will run the program. 
BEWARE THE PIRATE'S PATCH 

High security encryption is created by the Simple- 
to-Use Menu-driven MaxPro attachment software. 
Other data keys may be patched out in the software 
rending it totally vulnerable. MAXPRO protected 
files cannot be patched. Choose whether or not to 
shut downthe program if tampering occurs. 


Optional limited life and Usage information collection 
facilities are provided. 


No source or object code modules needed. 


The MaxPro system works on IBM; PC; XT; AT 
Compatibles and PS2. 


For additional information 
contact us at: 
Brent Communications 


Unit 2 
Dragon Industrial Estate 
Harrogate HG1 5DN 


Tel: (0423) 566972 
Fax: (0423) 501442 


CIRCLE NO. 800 


System Science 


[_CCOMPILERS | 


[CROSS DEVELOPMENT | 


MicrosoftC 6.0 with PWB — £245.00 


Quick C & QuickAsm2.51 499.00 
Quick C ver 2.5 £65.00 
Borland C+ + £245.00 
Zortech C+ + Dev Ed £275.00 
Watcom C 8.0 £255.00 
Aztec C86 Comm £265.00 
C compilers for 386 £call 


C GRAPHICS & DATAFILE | 
Halo £195.00 
GSS 60Т 5445.00 


Metawindows 8175.00 
Essential Graphics (по roy) £275.00 
PCX Prog Toolkit (new 4.0) £165.00 


CDATA&MISC — | 
Btrieve for DOS £345.00 
XQL for Btrieve £475.00 


£195.00 
£175.00 
£545.00 
£245.00 


Ctree (source) $ 
CodeBase 4.2 (source) 
db МІ5ТАШ 

GL Financial Mathlib 


Introl C or Modula-2 £1445.00 
Aztec C Cross £275.00 
IAR С Cross with CSpy £call 
2500AD Cross AsM £135.00 
Simulators & others £call 

FORTRAN | 


MS Fortran-77 5.0 £235.00 
Lahey F77L-EM/32 & 3860S £845.00 


Salford FTN77/386 £765.00 
Lahey ЕТТІ. £375.00 
RM Fortran Forte £475.00 

PASCAL, BASIC | 


Turbo Pascal (6.0) £75.00 
Object Professional (for TP) £110.00 


MS Quick Pascal £60.00 
Blaise Power Tools Plus £89.00 
Blaise Asynch Plus £89.00 
MS Basic7.1 with PWB £255.00 


MS Quick Basic 4.5 £65.00 
PowerBasic (ex Turbo Basic) £85.00 
many Pascal, Basic libraries & 


Brief Editor 3.0 £195.00 
Kedit Editor £110.00 
low Charting 3 £150.00 
Dan Bricklin DEMO Il (new) £195.00 
MS Progs Lib 1.2 CD £225.00 
Personal Rexx £110.00 


Blaise C Tools Plus £89.00 tools £call 
.CSCREENS&COMMS ||  OTHERLANGUAGES | 
Cscape, Look & Feel £365.00 Smalltalk V/Windows £295.00 
Vermont Views & Designer £325.00 TopSpeed Modula-2 8145.00 
Panel Plus II £275.00 М5 Cobol 4.0 (new ver) £445.00 
C Worthy & cwARCHITECT £call RM Cobol-85 ver 5.0 £995.00 
Essential Comms (src) £195.00 LMI ur Fresh Forth £225.00 
Blaise C Aynch Manager £115.00 PC Logo £50.00 
Greenleaf CommLib £185.00 Clipper 5.0 £395.00 
PROGRAMMERS TOOLS ] | MEMORY, MATHS etc 
SPE prog editor £189.00 386 Мах 5.0 £75.00 
MKS Toolkit (Unix toolset) £155.00 QEMM/386 5.1 £60.00 
PVCS Prof (lower price) £375.00 QRAM for 286 £55.00 
PolyMake £135.00 Above Disc (LIM Emul) £69.00 
vsDesigner (Case Tool) £475.00 Norton Utilities (пем ver 5) £110.00 


Spin Rite II £69.00 
Derive (Symbol Alg) 2.0 £135.00 
MicroStat II £295.00 
Mathematica by Wolfram £call 


WINDOWS 3.0 


ASSEMBLERS & LINKERS 


MS Macro ASM 5.1 £90.00 


Turbo Debugger & ASM2.0 £99.00 
RTLink Plus £345.00 
Plink 86 Plus £295.00 
Sourcer & Bios (DisAsm) — £125.00 


MS Windows 3.0 £85.00 
MS Windows SDK & MS-C £425.00 


MS Windows SDK 3.0 £325.00 
Case: W £CALL 
WinPro/3 from Xian £525.00 
WindowsMaker £595.00 
Toolbook by Asymetrix £295.00 


| "OURRANGEINCLUDES MANY MORE ITEMS FOR 
DOS, 05/2, UNIX ETC. PLEASE ENQUIRE” 


3-5 Cynthia Street, 
London N19LF 
Fax: 071-837 6411 


butare exclusive of VAT 


Prices are subject to change and alteration Prices include UK Delivery 


071-633 1022 
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He called for his pipe 


Under MS-DOS, it is good for MORE, and SORT, and pretty well nothing else. 
Under UNIX, you can write whole programs to exploit the pipe, as Peter Collinson explains. 


If you are an MS-DOS or UNIX user, then you 
will be familiar with the idea of a pair of 
commands grouped by using a vertical bar: 


commandl | command2 


This means that the first command is run 
with its output being inserted as the input 
to the second command. MS-DOS stole the 
idea from UNIX and implemented it by 
making the first command create a tempor- 
ary file. When the first command dies, the 
second command is started with its input 
being taken from the temporary file. The 
vertical bar is a convenience for the user, 
who no longer needs to worry about inter- 
mediate results. 


On UNIX, the two commands are run in 
parallel. Of course, this is an illusion pro- 
vided by the operating system. We should 
think that the commands are run in parallel, 
even if we know that this cannot be the case 
ona single CPU. The commands are started 
at the same time and run together. The 
connection between the processes is a pipe, 
an anonymous byte stream. 


The pipe has two ends, a reader and a 
writer. The shell arranges that the standard 
output of command] is connected to the 
write end of a pipe, and the standard input 
of command? will be taking data from the 
read end of the pipe. So, all output from the 
the first command is sent into the pipe. It is 
buffered there until command2 decides to 
read it. If the pipe gets too full, command1 
will be blocked from writing. Blocked here 
means that the operating system will stop it 
from returning from the write system call 
until the data transfer is completed, 


Notice that in most circumstances, com- 
mand will not know that it has been 
blocked unless it takes special action. Also, 
it has no idea where it is writing. It is simply 
throwing bytes down the standard output. 
In the same way, command2 has no 
knowledge that it is reading from a pipe. If 
there is no data, then the process will be 
blocked in the read system call waiting for 
it to appear. The system call will return to 
the calling process when data becomes 
available. 
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It is important for the pipe to have some 
buffering. It is this buffering that makes it 
easy for the kernel to provide inter-process 
synchronisation. The actual size of the buff- 
er is system dependent - my Sun allows 
4096 bytes. The buffering permits consider- 
able parallelism in the operation of the data 
producer and consumer. 


In general, the producer will do a write 
system call to send the data to the con- 
sumer. If the pipe can take all the data, the 
producer can be released to generate some 
more output while the consumer is reading 
the buffered information in the pipe. The 
normal steady state of the consumer is to 
wait for data to appear in the pipe. Once 
the data appears, the consumer can start 
working on it. Both processes can be run- 
ning together, and this can speed data 
throughput. 


The fact that this is all completely free is one 
of the nice things about it. Neither of the 
processes need to be aware that they are 
dealing with pipes. The programs are just 
following normal actions of producers and 
consumers The pipe buffering just means 
that they interact well together without any 
special coding being needed. 


Simple programming 

How easy is it to use this? Can I easily make 

my program automatically call a pager, like 

more or pg and then pass all my output 

through it? If you are using the standard I/O 

library, the routine popen can handle this, 

just like system can deal with calls to. 
other programs. 


To call more, insert a routine sequence at 
the start of the program like: 


fclose (stdout) ; 


stdout = popen("more", "w"); 


There are two arguments. The first gives the 
command to be executed. I suppose I 
should have said the ‘command line’ to be 
executed, since it is passed into an invoca- 


How many users of your software paid for it??? 


SOFTLoK International Limited was established in 
1987 with the introduction of our SOFTLoK and 
SOFTLoK PLUS devices to combat the ever 
increasing problem of software piracy. Our 
SOFTLoK range of software protection devices аге 
used by hundreds of software developers from 
small consultancies to large multinationals. To cope 
with the ever changing needs of our customers we 
have developed SOFTLoK II which combines the 
programmable features of SOFTLoK PLUS with а 
low unit cost similar to our original SOFTLoK 
product. 


SOFTLoK ІГ 


The Next Generation 


SOFTLoK II units are programmable devices 
containing read/write memory protected by a 
password. Both the memory and the password 
can be changed at any time using our routines 
in your application software. Easy to use menu- 
driven software is provided to allow small or 
large batches of SOFTLoK II units to be 
programmed with their initial data & passwords 
ready to be sent out with the protected software 
product. 


Price: 1-19 £1 6.90, 20-49 £15.40, As SOFTLOoK II units plug into the 
50+ £13.70 parallel printer port they can be installed 
or removed in seconds. 


Evaluation kit £20 (SOFTLoK II, manual & software) 
All prices excl. VAT and delivery 


For IBM PC, PS/2 and compatibles 

Uses parallel printer port 

Totally transparent to printer 

Secure data & password can be changed from your application software 
Cascadeable 

240 bytes of secure read/write memory 

8 byte (64 bit) password 

No programming adaptors required 

Easy to use SOFTLoK II setup software 
Routines ready to link with various compilers 
Easy to follow manual 
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I-MEX House, 40 Princess Street, 
Manchester, M1 6DE, England, 
Tel: 061 228 7379 Fax: 061 236 6890 
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Over 10,000 Software Products 


© COMMUNICATIONS € DATABASES € dBASE ADD-ON'S € DEBUGGERS € DEMO'S & PROTOTYPING € DESKTOP PUBLISHING € DIAGNOSTICS € DOCUMENTORS € E-MAIL@ EDITORS € EDUCA 

[3 

& | @Base 145.00 Close-Up/Customer 149.00 „Greenleaf Communications jusWorks 

8 | 386MAX Pro 79.00 Close-Up/Support PUtilities ‘90 

О | ABC Flowcharter/Windows 199.00 — CO/Session апі 

@ | Above Disk Plus 65:00 CodeBase 4 ареденіз. 

Е | Advanced Revelation 595.00 Соһегеп/РС ~ ud m! Ез 

ч Allways 1-2-S/Symphony 99.00 Colorix VGA Paint. Y 95.00 Add-On's 

G | Alpha Four 349.00 — Command Plus " Mathematiea/386 w/387 

D | Ami Pro/Windows 325.00 Control Room 7900 EMACS/DOS hDC Windows Express Mavis Beacon Typing 

ө | ^miDIAG 7500 Сору II PC 2700 EMACS/UNIX Headroom Media Master Plus 

> | Animator 269.00 Copywrite w/Zerodisk 50.00 EnerGraphic. Hi-Sereen/XL, Memory Mate 

© | Automate/Anywhere 129.00 Corel Draw/Windows 279.00 Essential Graphics Hijaak Menugen 

Т | Applause IT 279.00 Corporate Ladder 6900 — EXP Hooray for Henrietta MenuWorks 

& | Arkanoid IT 29.00 Crosstalk Mark IV Й 109.00 Express Publisher 129.00 Hot Wire MetaWindow Plus 

ө | Arts & Letters/Windows 39500 Crosstalk/Windows 9100 Extend-a-Name Plus 7300 Hotshot Graphice MicroTSP 

= | AskSam 185.00 Cruise Control 4900 Extra-K/Symphony 69.00  HyperAccess/5 Milestones, Ete/Windows 

G | Аум Complete 1998.00 Dan Brieklin's Demo 11 169,00 Facet Widows" “092 — Hyperpad Mirror Ш 

0) | ATl/Training 5900 РАЗМ 169.00 Family Tree Makor 49:00 ІВМ Current/Windows MKS Toolkit. 

әз | Auto-Might 5900 Data Junction Advanced 229.00 antavision 5700... IBM Displaywrite IV/V Monarch 

W | AutoImport 129.00 Dataéase 429.00 Fastback Plus 99.00 IBM DOS 3.x Move ‘Em 

$ Automenu 4600 Dataease LAN Pack 569,00 Fastlock 4700: ІВМ DOS 4.x МЭ BASIC Compiler 
Autoroute Plus 215.00 DataPerfect 28900 — Fastlynx 85.00 ІВМ Fixed Disk Organizer MB C Compiler 

9 | AutoSketch và 79.00 dBASE III Plus 327.00 Рав Тех, Search/Clipper. 76.00 ІВМ 05/2 Standard Edition MS COBOL Compiler 

Z | Avery LabelPro/Lasers 89.00 dBASE IV/Standard 369,00 ҒашТтах 4500 -. IBM Storyboard Plus 229.00 М5 Excel/Windows 

© | B/Tree Filer 69.00 — dBFast/Windows 329,00 File Rescue Plus 8700 ІВМ Writing Assistant 129.00 — MS Flight Simulator 

8 Baler 310.00 — dBrief 79.00 Flowcharting 3 149.00 Ilustrator/Windows 289.00 — MS F/8 Scenery Disks 
Batcom 4600 dBXL Diamond wR&R 149.00. Folio Views 379.00 — Impress 82.00 < MS FORTRAN Compiler 

ө | Battery Watch 3200 Deluxe Paint/Enhaneed 79.00 ^ Fontasy 3 Deluxe 79:00 Individual/Training 5900 М8 Macro Assembler 

ш | BeckerTools/Windows 69.00 Пегіуе 125.00 Fontrix 129.00 — Info-XL 149.00 M8 Mouse + Paint 

9 | Bitstream Fonts (cach) 135.00 DesignCAD/2D 15900 Fontspace 69.00 Info Select 85.00 МӨ Multiplan. 

2 | BlasuPC 169.00 ^ DesignCAD/3D 229.00 ^ Formtool Gold. 63.00 Instant Recall 95.00 М5 Pascal Compiler 

© | Blinker 199.00 — Designer/Windows 39900 Formworx/Windows 24900 Instaplan 5000 449.00 М8 Powerpoint Windows. 

5 Blue MAX 8900 Desk-Link 95.00 Formworx w/Fill & File 99.00 ..... Intelligent Backup 95.00 М8 ProjecUWindows 

© | Brainmaker 17500 — DESKpress 229.00 FoxGraph 22500 Kedit 109.00 MS Quick C 

© | Brief Editor/DOS or 08/2 17900 DESQview 79.00 FoxPro 429.00 Kermit for DOS 39.00 М8 Quick Pascal 

@ | Brooklyn Bridge 79.00 DESQview/386 99.00 FoxPro/LAN 599.00  KnowledgePRO/Windows 520.00 MS QuickBASIC 

Z | Btrieve for DOS 389.00 СЕ Graphics 229.00 Fractools 49.00 Labels Unlimited 4200 М8 Windows SDK 

E | Builder 99.00 ^ Direct Access 54.00 Framework III 339.00 Language Master 79.00 MS Windows v3 

а | соос 12900 DirecNet 149.00 Freedom of Press 29900 LANSpool 249.00 — MS Word 

8 C Asynch Manager 149.00 Disk Explorer 5000 Fresh Utilities 149.00 Lantastie Starter Kit 379.00 MS Word/Windows 

Q | C Tools Plus 109.00 Disk Manager 6900 Fun School Ш 2100 Laplink HI 89.00 MS Works 

ө | Cache86 3900 Disk Manager-N 15900 Funcky Library 14900: Laser-Ready 8500 MSDOS 3.x w/GWBASIC 

(D | Calendar Creator Plus 49.00 — Disk Technician Advanced 11000 — GB/Executive 16900 ^ Lattice C 170.00 MSDOS 4.x w/GWBASIC 

б | Canvas/Mac 179.00 Disney Educational 2100 — GEM Artline 389.00 Le Menu 53.00 Multi-Edit Professional 

2 | Captive 3000 ^ Documentor 179.00 — Generic 3D Drafting LetterPerfect 139.00 Multi-Lingual Scholar 

© | Carbon Copy+ 9900 DoDot/Windows 12900 Generic CADD Level 3 LimSim 7900 Multimate 4 

Е | Carbon Copy+ «Host. 125.00 DOS Partner 69.00 — Genifer ME „ el 1осоВсїр\ C ы. - 126,00 „Multimate Advantage II 

9 | Carbon Сору AutoPilot 7540. DosUtils 6500 Glyphb/Woib Не 7 Lotus 12-349. Ш jo М indows 

@ | Cardbox Plus 220500 DoubleDisk 79.00 Сое Lotus 1-2-3 và. [UT ib Library 

8 Certus/PC 179.00 — DRDOS v5 11000 GoScript Plus Lotus 1-2-3/G | | 2-7 780000 B 
Charisma/Windows 299.00 Ог. Solomon's Toolkit. 49.00 — Grammatik IV ( Lotus 1-2-3 for тозо І 00 {Netware С Interfac 

9 | Checkit 8500 Dr. Switch 79.00 Grammatik IVA¥indows Lotus Agenda | i — 7800 v 

Q | Clarion Pro Developer 54900 Drafix CAD/Windows 49500 Grapher Lotus Freelance Plus 279,00 — New Print Shop 

© | Clear Plu/C or BASE 129.00 — DrawPerfect 329.00 Graphics Link Plus Lotus Magellan 9900 NewsMaster II 

2 Clipper v5 326.00. DS Backup Plus. 72.00 Grasp 109.00 Lotus Symphony 419.00 Norton Anti-Virus 
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Software Paradise is an independent software reseller representing more than 2000 manufacturers with over 
10,000 software products for IBM Personal Computers (and the Apple Macintosh) running DOS, OS/2 and 
UNIX. We offer the most comprehensive range of PC software in the world and have been supplying both users 
and programmers with quality products and the service at the lowest prices since 1986. “The Discerning Person’s 
Guide to Software” is the most complete Buyers’s Guide to РС software available and is published quarterly by 
Software Paradise. Call us on (+44) (0222) 887521 or complete the coupon to receive your FREE copy. 


FREEPHONE 0800 378:873 
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AL € EXPERT SYSTEMS 8 A.I 9 GRAPHICS € HARD DISK BACKUP € INTEGRATED SOFTWARE € LANGUAGES € LINKERS € MAC SOFTWARE € MATHS & STATS € MEMORY МАЛАЙЫ 
Norton Backup... ness 00 79.00... RTLINK Plus 329.00 Toolbook/Windows 25700 | = 
Сотта = до 89.00 Тор Priority 79.00 | 92 
ditor 49.00 449.00 Touch & Go 2000 | т 
ide: с D 57.00 1275.00 ^ Tree Diagrammer 65.00 5 
ШЕ 1 109.00 229.00 ^ Turbo Asynch Plas 139.00 
$ г | 45.0 6500 Turbo C++ 125,00 
595.00 Nütshell Plus ^ 7189.00 4 395.00 Turbo С++ Professional 205.00 
35.00 ObjectVision 299.00 PolyShell 79.00 һом Partner F/X 245.00 Turbo Pascal 79.00 | $ 
55.00 Object Professional 99.00 Popdrop Plus 76.00 — ShowText 14900 Turbo Pascal Professional 149.00 
46.00 ^ OmniPage-386/Windows 529.00 „Portex Professional 117.00 Sidekick Plus 97.00 Turbo Professional 79.00 | & 
46.00 Ореп Access Ш 479,002: Power BASIC 79.00 Sidetalk 79.00 TurboCAD 129.00 
3600 Opt-Tech SORT. 12500 PowerMenu 69.00 Sideways 39.00 — Twist & Shout. 49.00 
185.00... Option Board Deluxe 305.00 —— Powerpak/Windows 69.00 Sigma Plot 44600 Туре Manager/Windows 79.00 | 2 
499.00 Optune 59.00 PreBcript Deluxe 295.00 ` Silvercomm Library 489.00 — Typing Tutor IV Plus 39.00 
19000 . ORCAD/DOB 00000 1896.00. . Prewentatlon Task Fore 07 24900 — Sim City T 26.08 Турортайса Prime 49.00 
169.00 (| ORCAD/SDT 495.00 Primetime Personal 75.00 . SitBack 62.00 ІЛ Programmer v2 279.00 
169.00 От Plus Advanced. 8500 PrintAPlot 165.00 SiteLock w/Anti-Virus 329.00 — UI Touch & Go 235.00 
299,00 Overlay) for Clipper 90.00 Printeache 9500. Smalltalk V/286 12900 UltraScript. 125.00 | 3 
5700 P.D.Queue for 1-2-3 5000 Printer Assist 149.0 ^ Smalltalk V/PM 295.00 UltraScript PC Plus 24500 | P 
239.00 _ PageGarden 63.00  Printmaster Plus. 49,00 ^ Smarterm 240 17900 Ultravision 790 | 9 
229.00 Pagemaker/Mae $6990  PrntQ — - 89.00 Ван System 469.00 Veache 53.00 8 
Pagemaker/Windows 459.00 Printrite 8500  -Smartware II 469.00 ^ Ventura GOLD/Windows 549.00 
Paradox v3.5 37900 Procomm Plus 72,00... Soft Kicker Plus 9500 Vermont Views 349.00 | f? 
Paradox Engine 2 269.00 Procomm Plus w/Viowdata 107.00 Soft Type/Windows 129.00 Virex-PC or Мас 79.00 
Paradox SQL Link 209.00 Professional File 169.00 — Softbytes 59.00 Virus Hunter 99.00 
Pathminder Plus 79.00. Professional Write 229.00 Software Bridge 85.00 — ViruSafe 1900 |2 
РС Anywhere ШЛУ 410.00 — Professor DOS 57.00 ` Software Carousel 5700 — VM/386 145.00 | 5 
РС Guide/Windows 429.00 Ргојесі Cale/1-2-3 139.00 Sourcer/486 w/BIOS 12640: VolksWriter 4 125.00 
РО Paintbrush IV Plus 159.00 Project Scheduler/Windows. 449.00 SourcePrint 6900 Vopt 45.00 | 9 
PC Tools Deluxe 79.00 Project Workbench 705.00 — SPE/PC 169.00 Watchdog 185.00 
PC Write 85.00 Prokey Plus. 79.00 — Spinrite IT 89.00 Where in Europe 39.00 
PC-Browse 55.00 РУС Professional 449.00: Sprint 135.00 ^ Who-What-When 169.00 
PC-File 5 79.00 РУСӨЛАМ 1695.00 — SPSS/PC+ 99.00 — Windows Workstation 59500 | 3 
PC-Fullbak Plus 69.00 Q&A StatGraphics 429.00 Wingz/Windows 329.00 | б 
PC-Globe 69.00 Оз Sterling Accountant Plus 329.00 Wonder Plus 5900 | Ф 
PC:Guard/D Plus 137.00 — QEdit TSR Sterling Financial Controller 429.00 Word for Word Pro 99.00 
PC-Kwik Power Disk 59.00 — QEMM/386 w/Manifest Stonybrook Modula-2 229.00 WordPerfect 269.00 
PC-Kwik Power Pack 83.00 Qram w/Manifest. Storyboard Plus 229.00 WordPerfect Addtn'l Users 149.00 | 5 
PC-Lint. 89.00 — Quattro Pro Super PC-Kwik 53.00 WordPerfect Office 339.00 | ө 
PDC PROLOG for DOS 199.00 — Quick Schedule Plus Superbase 4/Windows 449.00 — WordPerfect/UNIX 329.00 | - 
Pegasus S/U Modules 205.00 QuickPak Professional Supercale б 76.00  WordScan Plus/Windows 195.00 | = 
Pegasus Senior Modules 429.00 R&R Report Writer SuperFonts 125.00 ^ Wordstar 2000+ 249.00 | Ф 
PerFORM Pro/Windows 269.00 R&R Clipper/Fox Module Superkey 55.00 Wordstar Pro 295.00 | 09 
PerFORM/GEM 169.00 R&R Code Generator SuperPrintWindows 149.00 — XENON II MagaBlast 21.70 
Personal COBOL 129.00 R:Base for DOS SuperProject Expert 459.00 XtreeNET/ELS. 179.00 
Perso; ure 6 Rapidfile, Surfer 339.00 XtreeNET/Advanced 299.00 
Pers Switeh-It 7200 Xtree Pro 63.00 g 
P ior Systat w/Graphics. 599.00 Xtree Pro Gold 83.00 
р nce System Sleuth 8500 XYwrite III Plus 26900 | ө 
р! " 229.00 — System WinSleuth/Windows 86.00 — XYWrite III Plus/LAN 44500 | 3 
РЕ phi m 3 dos 179.00 Take II Manager 79.00 ZINC Library 179.00 | 2 
PFS:First Publisher x Rel 179.00 — Talking Windows 235.00 Zortech C++ Video Course 269.00 
Picture Publisher. Remote 2 Complete 129.00 — Timeline v4 479.00 — Zortech C++ Developer 269.00 | @ 
Pixie/Windows 169.00 — RM/FORTRAN 399.00 — Timeworks 85.00 i 
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өз LAPTOP portable v* Unix 4 port serial £145 
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1 * 5-1/4" drive 
1 * 3-1/2" drive 
Dual HD/FD Controller 
101 Key Keyboard 
Mini - tower case 
2 Serial/1 Parallel/1Game 
Built in Diag / AMI bios 


Mono Screen / Adapter 
[CPU Мш+йаш = Pries] 


8088 /10+640k £545 
80286/12+2mb £745 
80286/16+2mb £825 
80386/16+4mb £1145 
80386/20+4mb £1345 
80386/25+4mb £1495 
80386/33+4mb £1745 
80486/25+8mb £2695 


** For SVGA Colour** 
Add Screen/Card £245.00 


Then just add the 


HARD-DISK of your choice 


80286-12,vga,40mb £2150.00 
жж NOTEBOOK portable ** 
80386-16,vga,20mb 41950.00 


Unix 8 port serial £195 
Intelligent 4 serial £395 
Genius mouse 3but £45 


eee суб и асаа 
Sco HOT ITEMS 
INTERACTIVE R2.2 Xenix o/sys £422 ||| | Guru reprter £49.9: 
UNIX PLATFORM Xenix s/dev £455 |l Syseditor 49.95 
Application 2 иг — £495|||| Kenix tx/pre £126| | || Cshell £49.95 
Application 3«usr £1095|||| Xenix cmplt 90511114. ціх £49.9. 
Network 2usr £695 um ‘ple boil Sysix 599, 
ne н 
Netvork А а ey Unix o/sys £525||||Sysix Pro — £145.00] 
der us ғ ||| Ua sidev £613 ||||SystemYX — £295. 
ог! n 3+usr Unix cgi 191 PC-Connect 8450. 
UNIX DEVELOPER Unix m/yw £321 ||| Pc-interface £170. 
Application 2usr 1095 |||Unixvpix £321||l be тєр — £375. 
Application 3«usr £1750] | || Unix tepip 8227 PC-Xview £245.00) 
Network 208г #1155 Terminl ctl £695.00 
Network 3+usr £1815 Xvision £295. 
Coherent ux £99.00 


Unix nfs 340 
Workstation 2usr £1295 
Workstation 3+usr £1945 


Open dsktp £795 
O/dtp s/dev £1095 
BUNDLED SYSTEMS include software Value up to £1730 FREE 
Buy a 386/33 mhz with SVGA screen and 118 mbyte h-disk 
at £2535.00, get * INTERACTIVE UNIX Sys V, Rel 3.2, V2.02 % 
RUNTIME / VPIX and SOFTWARE DEVELOPMENT + MENUIX 
OR RUNTIME / TCP-IP and XWINDOWS + MENUIX 


FREE !. CALL for latest deals. (24hr FAX) 


Hard-Disks 
20 -- £150.00 


жжж m 


жж UNBEATABLE SYSTEM BUNDLES includes FREE SOFTWARE ** 
LINX8088-10, LINX 80286-12, LINX 80386sx-16, LINX 80386-33 | LINX 80486-25 
mono/20mb mono/40mb colour/80mb colour/120mb colour/200mb 
£695,00 £1020.00 £1760.00 £2535.00 £3695.00 
£270.00 FREE 4370.00 FREE 4800.00 FREE 41300.00 FREE £1730.00 
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tion of the shell for processing. The second 
argument gives the type of action that will 
be made on the pipe. Here we want to write 
to itand say "м". The other option is "r", 
for reading. The normal standard I/O li- 
brary routines can be used to send the data 
down the pipe. 


Even though the code is dealing with a 
normal FILE data structure, pclose 
must be called to finally close down the 
pipe rather than the normal fclose rou- 
tine. So you may need to remember that 
you have used a pipe for that particular 
FILE pointer. A production program 
should worry a little about what happens if 
the popen fails, returning NULL. 


Using popen can be effective in simple 
situations, But I think that it can be some- 
thing of a system load; the additional call to 
execute the shell feels like a large burden. 
The routine does have some good reasons 
for calling the shell. First, it does this be- 
cause it wants to use the user’s search path 
to find the command that is to be executed. 
Second, it wants to allow the programmer 
to specify some shell expansion characters, 
should that be needed. Third, it allows a 
complicated command sequence to be 
used as a data sink or producer. 


Popen problems 


I am always worried that this routine calls 
the shell. First, it may not be needed. If the 
command to be used is stored in a known 
place, the searching for the command in the 
user's path is not needed. In fact, if you 


want to use a known command, then you 
should probably specify it as a full path- 
name to speed up access and stop much 
directory searching. On the other hand, 
it’s arguable that if a user has gone to the 
trouble of installing a private copy of 
more, then your program should use it. 
You have to balance up the arguments. 


МЭМ 
Your gi ош 
program finds the 

Trojan borse and, 
Wbammo! you bave 
a root privileged 
sbell running on 


à 
tbe macbine 
Б... 0202020 2: 


If your program is running іп some privi- 
leged mode, perhaps as root, then you 
should never allow a user to replace the 
command that you intend to run by one of 
his own. This simply creates a gaping se- 
curity hole. All he does is insert a copy of 
a shell in his own directory, but called by 
the name of the command you think that 
you are invoking. Your unsuspecting pro- 
gram finds this Trojan horse and creates a 
root privileged process to run it. Whammo! 
you have a root privileged shell running on 
the machine. 


FILE * 

runmore () 

{ 
int. pili; 
int pid; 
FILE *ret; 


if (pipe (рі) < 0 


/* Comment 2 - fork */ 
if ((pid = fork()) < 0) 


if (pid == 0) { 


dup2(pi[0], 0); 


close (рі[0]); 
close (рі[1]); 


/* 


/* Comment 1 - Pipe creation */ 


) 
fatal("rarely fails Wn"); 


fatal("Cannot fork An"); 


/* we are now running two */ 
/* processes in parallel */ 


/* Comment 3 - child code */ 
/* set up standard io */ ( 


/* set 0 to pipe read */ 


/* close unused pipe fds */ 


* 0 -» read from pipe 


#1 
ж 2 
ж 


) 


ret = 
) 


onexit (fi) 
FILE 


int 


-> as before 
-> as before 


df (execl ("/usr/bin/more", 
"mi 


fatal("Can't exec\n"); 
exit(-1); 


/* not reached */ 
/* end of child */ 


/* Comment 4 - Parent code */ 
/* we will write to pi[1] */ 
close (pi[0]); 
fdopen (рі [1], 
return (ret); 


*fi; 
stat; 


fclose(fi); 
/* Comment 5 - Waiting for 


while (wait(&stat) »- 0); 


If the target program will run 25 root, you 
should be very circumspect about exactly 
what commands are placed in popen (or 
system for that matter). Calling more via 
popen in a program running as root will 
create another great hole. The child process 
that is more will be root too, since it in- 
herited ownership from its parent. The sys- 
tem buster has merely to type ” to be 
handed a shell running with super-user pri- 
vilege. 


This should not stop you using popen 
should it be appropriate. Just be careful 
about which commands you think that you 
are running and where you are in the file 
system. 


Doing it by steam 


If you know the command that you are 
using and don't want to run a shell, then 
it is not that difficult to handcraft some 
code that does the job. The code to run 
more will look something like the code 
in Figure 1. I have added some numbered 
comments to give me reference points for 
discussion. 


Тһе first of the two routines starts a new 
process, running the more command in a 
child process. First, at Comment 1, it creates 
а pipe using the pipe system call. This 
returns two file descriptors placed in the 
small vector pi. The file descriptor in 
pi [0] is used to read from the pipe, writ- 
ing is done to pi [1]. The pipe isn't very 
useful at this point. 


ore", 0) « 0) 


"w"); 


child to die */ 


Figure 1 - Simple code to run the ‘more’ program 
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ИИИ Є СЄ 


At Comment 2, we fork. If things succeed, 
then there are two processes in running 
in parallel. Both ends have the file de- 
scriptors in the pipe vector, the pipe end- 
points exist in both of them. The idea is 
that a data producer will output to the 
write side of the pipe while the data sink 
reads on the other. They will close the 
respective unused ends. The pipe cannot 
be bidirectional, it must be used in one 
direction or the other. What we have 
done is set up the communication chan- 
nel between the processes, now we must 
condition how it is to be used. 


In the child code (starting at Comment 3), 
we want to arrange that the call to more 
has the read side of the pipe as channel 0. 
This is standard input. The dup2 call will 
duplicate the reader side of the pipe, the 
new file descriptor will be forced to be 
channel 0 and existing standard output 
closed. We then close the unused file de- 
scriptors. This is not just the tidy mind at 
work, we need to close the write side of the 
pipe so that it is only open in the parent. 
When the parent closes it, it will be its last 
reference. This will deliver an end of file to 
the input side, the child will see that and 
close down cleanly. 


The child next execs to the more program. 
I always add a bit of fail-safe code to com- 
plain when the program cannot be found. 
All being well, the child now starts running 
тоге. After a bit the program will ‘block’, 
waiting for some data to display. 


қ... 
This should not 
stop you using 
popen - just be 

careful about 
which commands 

you think that 
yous are аш 


ә... 


ЭЭЭЭ 


УУУУ 


А little bit earlier on іп the story, the parent 
started to run in parallel with the child. The 
code for the parent starts at Comment 4. 
First, we close the unused pipe read half 
(line 35) and then translate the file descrip- 


tor into an open FILE that is passed back 
to the calling code. The FILE is used as the 
argument in all output statements, output 
from the program travels down the pipe. 


When all the work is done, the parent calls 
the onexit routine, supplying it with the 
FILE pointer that was returned by run- 
more. The onexit code closes the de- 
scriptor. This is the last reference to the 
pipe, so more will see an end of file. The 
child will die - when the user has finished 
looking at the file. We wait for that to hap- 
pen at Comment 5. 


In comparison to popen, this code is vastly 
more complex. It does, however, allow 
much greater control of what is happening 
while avoiding many of the problems 
caused by using a shell internally in a rou- 
tine. 


EXE 


Peter Collinson is a freelance consultant 
specialising in UNIX. He can be reached as 
pe@hillside.co.uk electronically 
(although your mailer might be happier to 
put the address the other way round) or by 
phone on 0227 761824. 


The MetroX X11.4 Serve 


for 


гү Powerful UNIX Systems 


for 


the serious developer 


UNIX System V 386 


can now support 


32,768 colours 


Upgrade to 
16 Million Colours 


soon! 


Also Video Capture & Display 
using X Windows 


Graphics Cards supported: 


£ 3,990 


386-33 with cache 

8 MB memory 

120 MB, 18ms Hard Disk 

1.2 MB Floppy Drive 

2 serial, 1 parallel port 

14 inch VGA Monitor 

256 colours Graphics Card 


Tower Case with 275 W power supply 


UNIX System V 
X Windows version 4 


Call us now for your custom configuration 


EGA, VGA, SVGA, 8514, Targa 16, Targa+, 


Hercules Graphics Station Card. 


R he following UNIX О ing Syst l 
InterActive 386/ix, SCO UNIX, ESIX. 
All Trademarks acknowledged 
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CIRCLE NO. 805 


UniVision (UK) Ltd 


PO Box 1098, Swindon, SN5 6LP 
tel (0628) 822281 fax (0628) 822580 


ADDISON-WESLEY PUBLISHERS 


EXCITING NEW GRAPHICS TITLES 


А PRACTICAL INTRODUCTION TO | 
| PHIGS ANDPHIGSPLUS —— 
T.LJ Howard WT Hewitt RJ Hubbold КМ Wyrwas 
. This is the authoritative reference for graphics 
programmers on PHIGS - the system which provides a 
_ powerful environment for combining modelling with 2- 
and 3-dimensional computer graphics. The book includes 
‚ comprehensive coverage of PHIGS functions for 
application modelling, showing how you can create 
complex models and interact with them. It also features an 
"introduction to PHIGS PLUS, which extends PHIGS by 
providing higher level primitives for defining curves and 
surfaces, and techniques for lighting and shading. 
| Sixteen’ pages of colour plates illustrate the variety 
of techniques PHIGS supports. AN EYE FOR ERACTALS 
March 1991/356pp/0 201 41641 7/һага £24.95 A Graphic/Photographic Essay 
M McGuire 


Designed as a layman’s introduction to fractals, this 
book is a graphic and photographic exploration of 
fractal geometry. It is a beautifully designed book 
that effectively integrates art with science. The. 
author has used a straightforward narrative and the 
book is designed to help the layman understand 
fractal geometry. Over 120 black and white : 
photographs and drawings illustrate where fractals . 
occur in nature: in clusters of aspen trees, in kelp. 
beds, and in cloud formations. This book also 

includes 16 pages of full-colour illustrations, 

March 1991/160рр + 16с01/0 201 55440 2/hard £24.75 


Second Edition 
COMPUTER GRAPHICS 
Principles and Practice 
JD Foley et al 
"Quite the most comprehensive and lucid coverage of Computer Graphics available." 
Тап Aitchison, Heriot-Watt University : 
This long awaited new edition is completely rewritten to provide the most 
comprehensive, authoritative, and up-to-date coverage of computer graphics 
available. The authors provide a unique combination of current concepts and 
. practical applications, The important algorithms in 2D and 3D graphics are detailed 
for easy implementation and readers will find a thorough study of the mathematical 
principles of geometric transformations and viewing. 
4990/1200pp/0 201 12110 7/hard £33.95 


For further information and a copy of our 1991 Computing catalogue, please contact 
A ADDISON-WESLEY PUBLISHERS A 
vv Finchampstead Road, Wokingham, Berkshire RG11 2NZ VV 
Tel: 0734 794000 Fax: 0734 794035 


CIRCLE NO. 806 


Books 


Books 


The Peter Norton bandwagon turns down Windows 3 lane, 
and an unlikely combination of video effects and Turbo C. 


Last in its line? 


Peter Norton’s Windows 3.0 
Power Programming Techniques 
continues the trend of ‘cult of per- 
sonality’ books which seem to 
dominate this market at the mo- | 
ment. Actually it’s written by the 
eponymous PN and one Paul Yao, 
but the latter was presumably not 
considered dainty enough in shirt 
sleevesto have his name in the title. 
Complaint #2: I don't know what À 
‘power programming’ is. (What is ғ.а 
its opposite? ‘Hand programming?) ЫЗАЛЫ сауаттау) 

In fact, this isa rather good introduction to Windows 3 programming. 
The text assumes-that you are equipped with a suitable C compiler 
(it names Microsoft, TopSpeed and Zortech), the Microsoft SDK and 
C programming competence. The book begins with a general 
background and history chapter, which includes example screen 
dumps from Windows versions 1 and 2 - reminding us of what we 
are not missing. Most of the remaining 20 chapters in this big, fat 
book have the same format: an example program listing or two ( 
complete with .C, .DEF, .MAK and .RC files), plentiful mono screen 
dumps to show you how the thing should look, a selection of hints 
and tips (which suggest a depth of knowledge and wideness of 
experience on the part of the authors; for example, there are 
comparisons with Mac and a warning concerning the obsolete 
Windows programming practice of casting), all laid over a lively 
and readable tutorial narrative. 

The chapters are too numerous to list, but they are organised into 
the following sections, which should give you some idea of the book: 
An Introduction to Windows, A Minimum Windows Program, Intro- 
duction to the Graphics Device Interface, User Interface Objects, Mess- 
age Driven Input, Operating System Considerations and More Topics 
in GDI Programming (includes a chapter on printing). There are six 
appendices, including a list of message types and the default window 
procedure. 

The only real problem with this book is that it is ageing fast. Perhaps 
it is one of the last to be published with the assumption that the only 
route to Windows programming is via C. With the recent launch of 
Turbo Pascal for Windows, an abundance of C++ class libraries, and 
with Microsoft threatening to launch some new Windows tools within 
the next few months, But, however good and high-level a Windows 
programming system is, it must always be an advantage to have a clear 
idea of what goes on at API level. This book offers a comparatively 
painless way of getting that knowledge. 


ЕЙ Nortows 
POWER PROGRAMMING 


Title: Peter Norton’s Windows 3.0 
Power Programming Techniques 
Authors: Peter Norton and Paul Yao 
Publisher: Bantam Computer Books 


Pages: 939 
Price: £26.99 
ISBN: 0-553-34940-6 


WILEY PROFESSIONAL COMPUTING 


ШЗ? 


Video dreams 


Practical Image Processing in C, 
the title read. “Тре comprehensive 
guide to desktop imaging’, the 
cover added. So what's it to be, I 
thought: Impractical Algorithms Put 
Into C By Placing Curly Brackets 
Around Old Pseudo-Code? Or the 
old Comprehensive Guide ruse, 
aka I get to play with 50 unaffor- 
dable digitisers, then paraphrase 
their manuals for cash? 

Actually, this book is all it claims, 
and more. It includes descriptions Ж Craig A. Lindley 
with full Turbo C source for around 20 image processing techniques. 
It describes а PC digitiser that you can build for £30. Throw in a full 
description of the TIFF format, plus explanations (with code) of 
Lempel-Zev & Welch (LZW)compression, and you'll begin to realise 
how good this book is. 

It begins with a lucid description of the PC and its graphics modes. A 
great deal, perhaps, is skimped; but then the author, Craig A. Lindley, has 
greater things afoot. Still, һе manages to include here an outline (complete 
with C driver) of the 256 colour VGA graphics modes, gamma-correction 
of TV colour, and, as an aside, 80x86 segment addressing and how to input 
through the printer port, Mr Lindley's manner is clear and concise, and he's 
never afraid to illustrate with code. 

No time to discuss stylistic points here, though: Chapter 2 is already 
explaining video signals. Being an American book, NTSC (the American 
ТУ standard - Never Twice The Same Colour to us Euro-weenies) gets the 
analysis. The digitiser, too, is designed forthe NTSC market. But, as Lindley 
points out, since most of the hard work is done in the (documented) PC 
assembler software, the modifications necessary are not too great. 

So, we've built our digitiser, typed in the three resolution (320 x 200, 
640 x 200, 640 x 480; all with 64 levels of grey) digitising software, 
added the colour software (consisting of a clever algorithm and three 
pieces of plastic) : what next? Well, Lindley now describes the PCX and 
TIFF formats, knocks out a quick library implementation for both - 
sadly, no room for the TIFF code, which is available only on the 
companion disks - and, naturally enough, moves on to printer hard- 
copy techniques. One colour screen dump utility with Bayer dithering 
later, we're at page 300, and ready to start image processing. 

This consists of another 250 pages of in-depth coverage, describing 
techniques that begin with simple image thresholding and pseudocol- 
ouring, and finish with edge detection, filtering, and rotation. You 
won't be left with a Quantel Paintbox at the end of this book, but you 
will be left with the hardware to do most of those late "70s video effects. 
And the feeling you've got through a genuinely fascinating book. 


Title: Practical Image Processing in C 
Author: Craig A Lindley 
Publisher: John Wiley 


Pages: 553 ` 
Price: £32.15 
ISBN: 0-471-53062-X 
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Software 


e write it 
• design it 
e use it 
+ approve it 
e manage it 
e pay for it 
• justify it to the Board 


+ Writers 
« Designers 


« Users 

e Approvers 

+ Managers 

e Purchasers 

+ Justifiers 
Software Tools Exhibition & Conference 


11-13 June 1991 Wembley Exhibition & Conference Centre, London 


Special features at this year's event include: ] 


Ф A Strategic Conference with special business orientated sessions 


Ф A PC Development Area supported by Microsoft 
Ф Free Technical Training Courses from Select Software Tools FRE 
Ф A Business Solutions Clinic for free expert consultancy TOOLS, 


Ф A People and Skills Centre - addressing today’s human resource issues 


Make this year's visit to Software Tools a team event. It makes good 
business sense. 


Organised by 

I am interested in 
in exhibiting at pone BLENHEIM ONLINE 
Software Tools '91 

Initials Mr/Ms 
I am interested in visiting In association with 
Software Tools '91 

Company Е. Х Softwar 
I would like information : «ЕХЕ MANAGEMENT 
on the Conference Job Title Supported by 

Address —TAi-— 

For full details plus your show = 


planner and free tickets just 


return this coupon to 
Lynne Davey, Blenheim Telephone 


Blenheim Online 
Blenheim House, Ash Hill Drive, Pinner, 


Online, Ash Hill Drive, 
Pinner, Middlesex HA5 2AE, 


Before 3rd May 1991. Fox Middlesex HA5 2AE, UK. 
H sessi Telephone: 081-868 4466 Fax: 081-868 9933 
(Мал мәнет A FAUNE AD ЫА АГЫНЫН жел ei el Telex: 923498 ONLINE G. 


CIRCLE NO. 807 


.EXE RECRUITMENT. 


PRE SALES SUPPORT 
LONDON & BIRMINGHAM 
£27K PLUS CAR D 


Call Ed Butcher on 081-994 6477 


SOFTWARE SYSTEMS ENGINEERS 
HEMEL HEMPSTEAD 


TO £22K 


Mini/UNIX, Office Automation, Networking. Corporate 
Clients. No finer time to join. 


P.C. UNIX/C. Device Drivers. Netware. Structured 
career path. 


SOFTWARE ENGINEERS 
WORCS, COVENTRY & NORTH BIRMINGHAM 
£13K TO £18K 


Real-Time Industrial/Automation. C/UNIX, Graphics, 
Windows. 


ORACLE/ACCELL/UNIF Y 
INGRES/INFORMIX/VAX/VNS? 
WEST MIDS, WARWKS, WORCS, STAFFS. 
£12K TO £27K PLUS CAR. 


Vacancies from Programmer through to Project 
Manager. Please Post/Fax your C.V. 


COBOL OR C WITH UNIX 
CHESHIRE 
£13K TO £25K PLUS CAR 


Positions available at all levels in Development, 
Support and Q.A. X/Open, Windowing, Commercial 
Systems. 


[ 


If you are seeking a position in this area or whatever 
level in the West Midlands contact me now. My 
internationally based client needs you. 


IBM/AIX EXPERIENCE? 


SOFTWARE/FIRMWARE 
ENGINEERS 
BRACKNELL 
TO £24K 


Р.С. UNIX/C Real-Time, Automation, LANS 
Graphics, Networks,Device Drivers. Commitment 
to quality is this company’s hallmark. 


SOFTWARE ENGINEERS & SNPS 
ў BRISTOL 
ALL LEVELS TO £18K 


Real-Time Multitasking C on PCs for technical 
processes. 


ABA URS 
ыр ASA R PES NS 


L . 


3rd Floor, Smithfield House, Digbeth, Birmingham В5 6BS. Tel: 021-666 7484. Fax: 021-666 7430 


If your skills are in the frame 
we can help you 


Opportunities 
North of Watford 
contact 

Actis Recruitment 
Tel: 0204 20200 

17 Chorley New Road 
BOLTON 

BL1 ÁQR. 


БЫНЫ Со ШШ IS 


нн RECRUITMENT 


*Unix is a trademark of AT&T 


.EXE Magazine 


the famous journal for software developers, is 
expanding its editorial staff. We are seeking a 


STAFF WRITER 


anda 
TRAINEE STAFF WRITER 


to join the small team of young people who put the 
magazine together each month. 


The post of Staff Writer requires complete familiarity with the C 
programming language and either the MS-DOS or UNIX operating 
system, the ability to write articulately and clearly. Experience of 
Windows, X, LANs, OOP, dBASE and other programming skills is 
desirable. Points will also be awarded for enthusiasm and wit. The 
job includes conceiving, researching and writing feature articles, 
testing software for product reviews, attending press conferences 
and helping to plan the magazine. 

The Trainee Staff Writer will have knowledge of at least one 
programming language: However, for this post we require a high 
standard of English and good proof-reading capabilities. You will 
be expected to write news stories, proof-read articles and generally 
help out the editorial staff. 


The successful candidates will receive on-the-job training in the art 
of assembling a monthly magazine. Both jobs are fun, but demand 
hard work and commitment. Perks include being the first to play 
with the latest software tools, hob-nobbing with the Great and the 
Good of Software Development and having PR people suck up to 
you. The successful candidates will be encouraged to develop their 
programming and writing skills with a view to promotion to senior 
positions on the magazine. 

The salaries offered will be £11k-£13k for the senior position, 
£9k-£11k for the junior, depending on experience. Please apply, 
with CV and a relevant example of your written work, to: 

Will Watts, .EXE Magazine, Process Communications Ltd, 

10 Barley Mow Passage, Chiswick, London W4 4PH 


DEVELOPMENT SPECIALISTS 


Software Engineers 
to £25,000 


ШЕ Ovr client is one of Europe's leading Software Houses, developing 
a bespoke systems for both Defence and Commercial clients. Their 
search for top-class Software Engineers continues, and they 
currently have vacancies at all levels in their Surrey based offices. 
| | Applicants should be aged 20-30, and have a degree level 
qualification (or equivalent) in a numerate discipline. You could 
have a Real-Time programming background, using C, ideally with a 
knowledge of RDMSs. Alternatively, you may be a Software 
Engineer, developing in Ada and/or Fortran, preferably with 
Structured Methods. Salaries are competitive and commensurate 
with experience, and opportunities for advancement and career 
progression are superb. Ref: PC35/CH 


Development Programmers 
£15-25,000 


In the continuing search for excellence, our client, an expanding 
systems house, makes no apologies for wishing to recruit 
outstanding development programmers. If you have C or Windows 
experience and 3 years DOS and Unix working on the internals of 
the system (shell level won't do) then here is your opportunity to 
be stretched to your full potential. Located North of London, the 
team you will be working with is a mixed bag of individuals, all of 
whom are bright and committed with good commercial acumen. 
Ref: PC35/CK 


For further details of these and other development positions, either contract or permanent 


Analyst Programmer 
£16-24,000 


Our client is a premier European software house based in the City. 
They have a requirement within their elite development team for 
an experienced Analyst Programmer with a proven high quality 
track record. The successful candidate must be educated to degree 
standard and have extensive knowledge of MS DOS under C and 
Assembler. Development work will primarily be їп а PC 
environment. A knowledge of LAN software and communications 
applications would also be highly desirable. In return for your skills 
and experience, you will be offered a working environment of the 
highest calibre in a dynamic company with daily challenges anda 
first class salary package. Ref: PC35/IH 


CAnalyst Programmers 


£16-19,000 + bank benefits 


Acting on behalf of a number of clients throughout London and 
the Home Counties, we are urgently seeking Analyst Programmers 
of the highest calibre. Projects are varied but we are especially 
interested in hearing from you if you have 2-3 years programming 
experience under MS DOS and knowledge of real-time financial 
systems. Exposure to Turbo C and communications protocols is also 
desirable. Candidates with degrees in Computer Science will 
attract special interest, These ate excellent opportunities for career 
enhancement coupled with generous salaries and full banking 
benefits. Ref: PC35/CB 


please contact Conrad Hills, quoting the relevant reference, on 071-734 4010 (office 
hours) or 081-542 8724 (evenings/weekends). Alternatively, write to McGregor Boyall, 
Lyndale House, 49-50 Great Marlborough Street, London W1V IDB 


mcgregor 
ШЕ boyall 


or fax your CV on 071-734 1297. 


ESSEX £17k - 25k 
Developing highly complex communication systems, our client is 
seeking real-time experience both high and low level work on the 
latest SUN workstations. . 


CAMBS to £22k 
World leader in the design of specialised graphics is developing 
new windowing systems, requires UNIX experience with any of: 
Object Orientated databases, Image Processing or Parallel 
Processing. 


WILTS £neg 
Specialist in Control and Telemetry systems seeking real-time soft- 
ware professionals with “С” or С++ on UNIX or VAX/VMS. Knowl- 
edge of Windows/GUI, ТСРЛР or Ingres useful. 
SURREY 

Interested in entertainment? If you have a Graphics or 
Simulation background with either 68000 assembler or OS/9 
Skills then grab this opportunity to work using the latest tools 
under SUN/UNIX. 

HERTS c£20k 
International Network Developer seeks UNIX/C skills with any of: 
Ethernet, TCP/IP, X.25, X-Windows or Graphics. 

LONDON £18k - £30k 
The worlds leading Management Consultancy is offering unparal- 
leled career development if you have a 2:1 or better with 2-5 years 
Structured development experience using “С”. Any ООР, С++ use- 
ful. Mobility essential. 

AVON to £18k 
Ground floor opportunity in new products developments if you 
have Real-Time multi-tasking experience in 'C'. Some knowl- 
edge of 80186 assembler, GEM or Flexos advantageous. 


to £22k 


SOFTWARE PROFESSIONALS - HARD FACTS 


IT HUMAN RESOURCING 


YORKSHIRE to £20k 
Advance your career in Document Image Processing if you 
have at least 12 months experience in 'C' and MS-Windows. 

Any Ingres, Oracle or SQL would be advantageous but full 
training will be given. 

BUCKS £16k - £25k 
Leading UK Consultancy carrying out developments in the oil and 
gas sector seeks UNIX, Windows and ‘C’ skills. Any VAX/VMS or 
Oracle useful. 


MIDLANDS £neg] 
Automation specialist developing new products is keen to recruit 
‘C’ with UNIX and MS-DOS for embedded systems. Pension and 
profit-related pay offered. 


LONDON to £20k 
Financial software house working on Trading Systems seeking 
solid ‘C’ skills to work in an OS/2 environment. Pension, Medical 
and Life cover. 


BUCKS to £25k 
Dynamic, financial stable young company going places seeks 

‘C’ and UNIX experience for exciting new product developments. 
MS-DOS, NOVELL or MACINTOSH experience a bonus. 
HANTS to £24k 
Leading supplier of Comms seeking exposure to ISDN or DPSN 
with ‘C’ and Assembler experience on PC’s. 

SUSSEX £16k - £27k 
Flexible integrated systems developer is keen to hear from 
software professionals with good ‘C’ skills with ay of: SUN, 
X-Windows, MAP, TCP/IP or UNIX. 


For further information about these and MANY other opportunities either telephone 


081 876-0102 / 081 392-1514 


or write to; ACUMEN SEARCH & SELECTION INTERNATIONAL 
London House, 42, Upper Richmond Road West, London SW14 8DD 


Fax: 081 392-1518 


Out of hours telephone 081 878-8206 


SOFTWARE ENGINEER 
THAMES VALLEY To £25k 
UNIX, C, Kernal ability, some databasing skills 
required so SQL could be a bonus. Good calibre 
development, ideal for applications driven applicant. 


NETWORK SPECIALIST 

LONDON ENVIRONS To £23k 
SNA, ISDN, Protocols, Novell, Ethernet, Datacomms 
ability?? Then our client could be your next employer. 
Excellent benefits and travel! 


CLIPPER dBASE CODER 
SURREY To £20k 
Multi-national requires applications experienced 
programmer for new project. Excellent career path 


QA SPECIALIST 

BERKSHIRE To £20k 
Scientific background required, BS 5750, ISO 9000, 
any third generation coding background. Good 
company with proven long-term clients. 


SQL, WINDOWS & C To £16k 
The company produces an application for various 
trades and currently requires an experienced coder 
with a good all round technical ability to join their young 
friendly team. Training and prospects are excellent. 


WINDOWS & C 

KENT To £22k 
The company is involved with interactive visual 
applications and currently require a programmer with 
good skills. Platform is not so important as the 
company supply their own hardware. With Eurodisney 
as a main client the projects are bound to be 
interesting. 


SOFTWARE ENGINEERS To £25k 
Prime mover in the PC marketplace requires 
experienced software engineers ideally with COBOL, 
Windows, С апа 05/2 skills. Company offers fabulous 
benefits and progression. Bright Team players only. 


SUPPORT SPECIALIST To £19k 
Excellent stable company requires an experienced 
person to support most popular proprietary packages. 
Ideally from a programming background with 
networking experience, the company will train where 
necessary and offer excellent benefits. 


FOR DETAILS OF THESE AND OTHER 
DEVELOPMENT POSITIONS CONTACT 
RONICOM RECRUITMENT 


КОМІСОМ 


RECRUITMENT 


5-7 Sedley Place (off Oxford Street), London WIR 1HH 
Tel: 071 491 3640 Fax: 071 499 2546 


GIS is where I.T.’s at!!.. 
...Here’s where it's going!! 


Geographical Information Systems (GIS) is one of the 
fastest growing application areas of the 90's and the UK is 
at the forefront of core software developments. GIS 
exploits all the emerging technologies including UNIX, OSI, 
imaging, GUI and innovative data management 
techniques, including OOD. 


Below are just FOUR of the numerous opportunities on offer 


Analyst/Programmer, £18,000, Cambridge 

Suit a graduate with a numerate 2:ii or better! Help 
customers tailor GIS software! 1 year ‘C’ and FORTRAN 
77 with any database qualifies! 


UNIX Systems Support, £30,000 plus car, Berks 
Handle GIS VAR accounts! Pre-Sales and 2nd Level 
support! Strong graphics, RDB and UNIX/Networking skills 
а must! 


Systems Integration, £28,000 plus car, Bucks 

Provide consultancy to large corporates on software 
integration issues. IBM, DEC and UNIX comms protocols 
experience mandatory! 


Analyst/Programmer, £20,000, Woking 
Demographic applications development under UNIX! 
COBOL and database experience essential! 


If you want to know more about these and other career 
opportunities in Gis call ALAN CARNELL, at Concurrent 
Appointments, the GIS recruitment specialists. 


Concurrent 
Appointments 
Software 


Recruitment 


27 FIELD CLOSE 
HARPENDEN 
HERTS ALS 1EP 
Tel: 0582 712976 
Fax: 0582 764858 


WEST 
YORKSHIRE 


Programmers (particularly COBOL and 
4GLs), Analyst Programmers, Software 
Engineers, Project Leaders, Support 
(pre and post sales), Trainers (MS-DOS, 
UNIX and Applications). Also 
Hardware/Software Design Engineers. 


FOR YOUR NEXT CAREER MOVE 
AROUND WEST YORKSHIRE 


Telephone Vincent Atherton on Leeds 
(0532) 504560 or write to: 


AIREDALE RECRUITMENT 


Realtex House, Micklefield Lane, 
Rawdon, Leeds LS19 6AX 


AIREDALE 
RECRUITMENT 


С PROGRAMMERS 


Required Reading 


— е с 


The Master С Book & disks 


Acomprehensive, High Powered book and software package 
which revolutionises the instruction of С. 4 disks are provided 
which automatically guide you through C topics. An excellent, 


way to learn, 
Price £39.95 (ine 60p VAT). Reference: ЕВМС. 


The Waite Group’s C++ Programming 


A complete guide and tutorial for the intermediate and ad- 
а С Programmer. This book has been written іп а hands 
on style which teaches every aspect of the language in detail. 
Price: £22.95. Reference: ЕВКС++. 


The C Starter Pack 


Including: 
ж Collection of Article on C Programming 
from .EXE Magazine (normally £9.25) 


ж Intensive C Course Book (normally £6.95) 


ж Collection of articles on С++ programming 
from .EXE Magazine (normally £8.00) 


ж Disk of C and C++ utilities (normally £8.00) 
All this for the economic Price of £22.20 Reference: GSP1 


Special Value 
Starter Pack 


SAVE £10 


То order please phone 


0442 824501 ох 0442 890834 


& quote the product reference numbers 


Orders may be placed using VISA or Access Cards. 
Alternatively, phone through a purchase order 
number and we can invoice your company. 


E "s 


HN 


Editorial Index 


If you are interested in the News articles on pages 6, 8 6 10, and 
would like to receive more information about the products 
mentioned, please circle the correspondong circle numbers on the 
Reader Service Card at the back of this magazine. 
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System Science Lahey FORTRAN 834 
Systemstar 386 | Dos-Extender 835 
TechnoJock Software Object Toolkit 836 
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ADVERTISER 


Addison Wesley 

Arden Microsystems 

Bits Per Second 

BL Security 

Blenheim Online 

Blinker 

Borland 

Brent Communications 
Camel 

CEBRA Communications 
Clearsoft 

Cocking & Drury 

CTL 

Digital Equipment Company 
DES 

EIVG 

Euroline 

Great Western 

Grey Matter 


ADVERTISERS INDEX 


PRODUCT/SERVICE СІНСІЕ PAGE | ADVERTISER 


Book Publishers 

Quick Basic Toolbox 

Graphics for dBASE 

Software Protection 

Software Tools Exhibition 
Clipper Fast Linker 

DOS and Window Programming 
MAX copy PROtection 

Plotter Utilities 

Multi VGA Adapters 

Software Protection 

Smalitalk V. 

Copy Protection Hardware 
Workstation applications 
Software Protection 

Informix User Group 

CASE Tools 

C++ Embedded Software Design 
Programming Tools 


Ми-Меда 

Microft Technology 
Microsoft 

Pinna Electronics 
Polyhedron 
Programmer's Odyssey 
QAI 

QAII 

ОА!!! 

QBS 

Rainbow Technologies 
Real-Time Software 
Recital 

Roundhill 

Second Computer Limited 
Select Software 
Sequiter 

Signal 

Softlok Intemational 


Highland Graphix 
HS Systems 
Instrumatic 
Intasoft 

JPI 

KJD 


Graphics Menu 
8086 Emulator 
Ce 


С++ Compiler 
IBM PC Upgrade 
Directory Utility 


FORTRAN Compilers 


Multi-user CASE 
МІ UNIX Systems 
AILUNIX Systems 


МІКВ5/ООР5 Software 
Software Protection Device 
Copy Protection Software 
Multi-Platform xBase 


Magnifeye 
Microcosm 
New Dimension Technologies 


Software Management System 


Siware Construction Company 


бімаге Paradise 
Solution Systems 
System C 
System Science! 
System Star 
Unipalm. 
Unixshow/EMAP 
USA Software 
User Friendly 
Univision 
Vleermuis 
Zortech| 
Zortech Il 
Zortech Ill 


PRODUCT/SERVICE — CIRCLE PAGE 


Debugging Tools 757 31 
Security Software 719 
Windows Development Software 753 
Tools & Graphics 

FORTRAN Compiler 

UNIX Software 

05/2 Training 

Windows Development Assoc. 
4GL Development Tools 
Clipper Add-ons 

Software Data Security 

CASE for Windows 
RDBMS/AGL for VAX & UNIX 
Development Tools 
Communications Boards 
CASE Tools 

C Library 

GUI Development Tools 
Piracy Protection 
Development Tools 

Business Software Sales 
Programming Editor 

Program Generators 
Development Tools 

dbms Four C 

PC-NFS Toolkit. 

UNIX Show 

Programming Tools 

Software Copy Protection 
UNIX Development Systems 
C++ Class Tree OS/2 

Multi Plat C++ Comps 

C++ Video Tutorial 

C Video Tutorial 


STOB - The games we play 


Object-oriented programming, AI and virtual reality techniques should make the arcade games 
of the future much more exciting for the player. And the program, predicts Ms Stob. 


‘Better get your s 
on іп а moment.’ 

Dave glanced through the CRT noncha- 
lantly, then leaned back again, garbage-col- 
lecting his local heap on a chunk of static 
RAM. 

‘Neah. No worries. He hasn’t got past 
Screen 3 yet. Neville’ll sort him out when 
he tries to get through the whirlpool.’ 

4 wouldn’t be so sure, Dave, if I were 
you. He got me before I had time to draw 
my laser,’ 

Dave looked at him sadly. ‘With all due 
respect, Cyril, my son, everybody gets you 
before you have time to draw your laser. 
Even the old grannies who put their money 
in by mistake, thinking it’s a fruit machine, 
and spend half the game trying to fire with 
the coin return button, even they get you 
before you have time to draw your laser.’ 

‘Now, now, Dave,’ saida third alien, wav- 
ing an admonishing tentacle, ‘you're forget- 
ting that our Cyril here serves a purpose. He 
is our loss leader, as it were. Punter gets on 
machine, shoots Cyril to smithereens, 
thinks This is a piece of pisciculture, and 
spends the rest of the evening with us, 


ates on, Dave; you'll be 
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barring the odd journey to the bar to crack 
a fresh £20 note for change.’ 

‘Tjolly well couldgive them a run for their 
money, if it wasn't for that wretched Iron 
Maiden pounding out all the time,’ said 
Cyril, scratching his status bits. 1 don't see 
how anyone can be expected to shoot 
straight with that racket going on.’ 

‘Oh I am sorry’, said Dave, with heavy 
irony. 'Hi am sorry Hif the music is putting 
Sir off. I was under the impression that we 
were providing an all-action, machismo 
fantasy scenario, not some sort of girlie 
PacPerson thing for the ladies to toy with 
while their gentlemen drop bits of cheese- 
and-gherkin crisp into their dry white 
wines. Perhaps Sir would prefer it if we had 
a little discrete Jive Bunny-Rabbit, or maybe 
a sweet love-ballad by Andrew Lloyd- 
Web...’ 

A tremendous explosion rocked the ma- 
chine. A tattered dragon, with three of its 
fire-breathing heads and its nuclear-missile 
launching tail shot off, staggered out of 
bit-mapped video RAM. 

‘Blimey, he's a sharp one,’ said the dra- 
gon, reloading its missing pieces from 


ROM. 'Kept dodging behind the triffids be- 
fore Icould get a clear shotat him. We could 
be looking down the wrong end of a free 
game here.’ 

‘Now that’s defeatist talk, Bill’, said Dave. 
‘If we start giving away free games, the 
takings'll drop faster than inflation in a Gov- 
ernment forecast, and we'll be out in the 
back yard with a pin-ball machine in our 
place before you can say Power On Self 
Test. Anyway,’ he continued, having taken 
a fresh peek at their human combatant, ‘I 
still don’t rate him. He's got his hand on his 
girlfriend’s knee. You can't get past Neville 
and have a fumble at the same time.’ 

‘Since you're such an expert, Dave,’ said 
Bill, 1 might ask: just how many times have 
you been on.’ 

Dave check-summed his instance data, 
which is the way an artificially-intelligent 
object blushes, ‘Well, obviously, coming in 
behind a fighter of Neville’s calibre, I can’t 
boast as much experience as...’ 

Once again, there was a large explosion. 
‘Blooming heck,’ said Cyril, his pixels turn- 
ing pale. 'He's shot Neville. You're on.’ 


EXE] 


Opportunities for Software Professionals 


TECHNICAL SUPPORT 
ANALYST 


BERKSHIRE £Neg 
Ideal candidate will be involved in Post 
Sales/Pre sales Support and Training. The 
products are ART-IM and XI Plus, both 
Expert System development environments. 
The job will mostly involve support of the 
IBM MVS Versions of these products. Es- 
sential to have a knowledge of IBM MVS 
Systems, communications skills and pro- 
gramming experience of Assembler, 
COBOL and C. Also some pre-sales, train- 
ing and Expert Systems knowledge. 

Ref: 05/91/SHI 


SOFTWARE DESIGNERS 
TELECOMMS 


BERKSHIRE £15-£25k 
Design of software for real-time embedded 
applications. Knowledge of structured tech- 
niques and CASE tools eg MENTOR, 
together with programming experience in 
C, BASIC and Assembler would be an ad- 
vantage. Ref: 05/91/5НМР 


SENIOR SOFTWARE 
DEVELOPMENT ENGINEER 
ESSEX £Neg 
n this key role which demands the very 
highest technical standards, you will take 
responsibility for major elements of the pro- 
ject development of a Digital PBX product 
family. Generating software specifications, 
defining and planning project tasks and 
supervising of the software engineers. At 
least four years’ real time software devel- 
opment experience in both low and high 
level languages and the ability to see a 
project through from initial design to cus- 
tomer acceptance. Ref: 05/91/SHAB 


IBM AS/400/SYS36 MRP SPE- 
CIALIST 


MIDDLESEX £22-£25k 
This client has recently introduced MRP 
System and has junior personnel, but now 
require a senior with specific knowledge of 
MAGPAX/RPG11. This person will oversee 
and develop systems and training require- 
ments. Not essential to have a degree 
qualification, but must be 25 years+. 

Ref: 05/91/SHCC 


KNOWLEDGE ENGINEERS 


HOME COUNTIES 

Rapidly expanding Expert Systems Soft- 
ware house requires young developers to 
design and implement projects. 1 year's 
experience minimum of any A1 language or 
C and UNIX etc. Ref: 05/91/LJW 


SYSTEMS PROGRAMMER 


BERKSHIRE £13-£15k 
To provide programming and maintenance 
support for end-user products in the IBM 
PC market. Experience of 8086/ 
80286/80386, Assembler, DOS or OS/2 for 
creation of COBOL code generator. 

Ref: 05/91/JWMF1 


DOCUMENTATION 
TECHNOLOGY PROGRAMMER 


BERKSHIRE £Neg 
Responsible for designing and programm- 
ing components for workbench product to 
enable users to create documentation and 
tutorials from applications. Products in- 
clude graphical user interfaces and object 
orientation. Would suit COBOL or experi- 
enced programmer with interest in text pro- 
cessing/DTP. Ref: 05/91/JWMF2 


For further information on these or related positions call 
JEREMY WILLAN or SARAH HOLTHAM on 
(0734) 774234 or (0604) 33195 after 7p.m. FAX: (0734) 772773 


Or write in confidence to CPS at:- 
63 Peach Street 
Wokingham 
Berkshire RG11 1XP 


SYSTEMS PROGRAMMER 


BERKSHIRE To £20k 
One to two years’ COBOL experience with- 
in software tool development or applica- 
tions programming. Knowledge of PC DOS 
and OS/2 with presentation manager. To 
provide product development and support 
skills for important COBOL tools. 

Ref: 05/91/JWMF3 


SOFTWARE DEVELOPMENT 
ANALYST 


BERKSHIRE Up to 22k«car 
This vacancy is an integral part of the de- 
velopment activity, responsible for the de- 
velopment of this company's products, in- 
corporating future release of VAX/VMS 
systems software. The developer must be 
able to work independently, yet integrate 
well as part of a small group of highly dedi- 
cated professionals. At least two years’ ex- 
perience is required including a combina- 
tion of VMS systems services, software 
programming using C &/or Macro 32, good 
inter-personal skills, DECnet Additional ex- 
perience such as VMS internals and/or 
TCP/IP. Networking applications would be 
an advantage, but are not essential. 

Ref: 05/91/SHCR 


SENIOR ANALYST 
PROGRAMMERS/ANALYST 
PROGRAMMERS 


BERKSHIRE £14-£20k 
Part of project teams covering system de- 
velopment (software, hardware, telecom- 
munications and training, communications, 
procedures, documentation). IBM 
3090/300J mainframe environment running 
CICS under MVS/ESA operating system 
with DB2 database via X25 Network. CSP 
used for development work, FOCUS for 
report writing. Minimum two months’ ex- 
perience as analyst/programmer on ІВМ 
platform. Degree qualified. 

Ref: 05/91/JWTW 


CPS 


COMPUTEC PERSONNEL SEAVICES 


Environment friendly 
TopSpeed's 10 Windowed, fully 
configurable environment makes 
for light work and light-speed 


Smash the DOS 640k barrier 
Overlay Code & Data with TopSpeed 


— 
— 


\\ 


Rogue Wave (tm) Class Library 
Ina class of its own, with over 
50С + + Math & Tools routines 


Hypertext Help 

Context sensitive help system 

that you can tailor to meet 

the needs of a professional aa 
development team оға student — 
programmer 


Choosing your next compiler is no mean 
feat. Whether you're just putting a toe in the 
water or about to embark on a major 
development project with C+ +, you'll need 
to know that the compiler you choose gives 
you the productive edge. 


TopSpeed C+ + packs more in 

TopSpeed C++ packs more in, whether 
you. are. developing for DOS, Windows 3 
er OS/2. Develop mean-and-lean code 
with Top$peed's super-optimizing code 
generator Smart-Linking апа Project 
system. Then, add the most extensive C+ + 


EUROPE 
+44 (0) 234 267500 


Make your code mean and lean 
TopSpeed Smart-Linking 
eliminates unused code for 
faster tighter programming 


Move into Windows 
Support for MS Windows 3.0 
and 05/2 Presentation Manager 


7 


Mouse support or Macro-keys 
TopSpeed gives you more choice 


class library available and you too can now 
harness the real power of C+ +. 


TopSpeed Putting more into standards 
TopSpeed C++ not only complies with 
the industry standards offering 100% 
conformance to AT&T V2.1, but also packs 
in a range of extensions to take your 
programming into hyperspace! 


TopSpeed just the environment for С+ + 

To make the most out of the С++ and the 
power of OOP you'll need the development 
environment that packs the most in. 


JPI 


Jensen & Partners International 


TopSpeed - to the power of 4 
C+ +, C, Pascal or Modula-2 can be 
compiled together using TopSpeed 
-the Multi-Language Programming 
Environment 


Putting more into standards 
100% AT&T 2.1 
implementation of C. 


Search & destroy that Bug 
Debug fast with TopSpeed's VID 


Optimise your code, go TopSpeed! 
Fast & compact code every time 


/ 


Project System’ 


TopSpeed’s unique Project system frees you 
to be creative whilst it manages file 
dependencies, compilation, assembly, 
linking and much more. 


TopSpeed C+ + ina family of thoroughbreds 
C++ is just one of a family of four 
compilers that integrate seamlessly into the 


TopSpeed Multi-language Development 
Environment. From $99 per module you can 
custom-build a development system that 
takes your programming TopSpeed! 

For more information call JPI on the 
number below. 


USA 
(415) 967 3200 


